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m m m 

5 ^m^m 

^^>/t^K<£B!i-&bfe scFv K«:®f^il{:&SfCM-r-5. 

•5 . 7 r — 5^5^ X P'-Y fett. Smith K J; 0 1985 ¥(Smitli GP Science 1985 
228:4075 1315-7)fC#^$ tlife % ©T, M13 7 r — v'® J: 5 *0Stfe DNA 

. 5tDBa^T7r--:^^a^O±^K5^*«l^-rScp8i:^i•5^'>/ti7gt, 

Tt.^S. JIO cp3 b < cp8 ti!!-&bfc?^-e#U'<y5^H<£n-H-ri)J;pfc 

25 (McCafferty J, Griffiths AD, Winter G, Chiswell DJ. Nature. 1990 348: 630 
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1552-4.), 

yr — i?y''(7,-:fU'i^i!>-i1^i^\Zp5'm^n. VH l<;A-f >®», scFv, Fv. Fab 

Mia#;5? cp3 cp8 tu-a-^nfcj^T^is^nfc. ^j^t^^rs 377-5?^ 

#AS::&^*«SI^3nfc. Winter 1994^, #SiU/t^T© VH, VLit^^ 
10 JH, JL jte^<Z>llBK:^>'^^A;&:BB?y?£#ArS¥AXWiB^JSJ*-=>S[*^7 

7-f U — ^^J'SiCNissim A, Winter G et al. EMBO J. 13:3 692-8. 1994). De 
Kruif e.*) 1995 t^MSlcS^ViT^t^^-f U-Sf^SL/TVi 

5(de Kruif J, Boel E, Logtenberg T J. Mol. Biol. 248:1 97-105, 1995). 
15 Vaughan 1996 ¥^-r U -«D:*:^ ^ 5 tf^^J-jfe:*:^ ^ © 

W'/'?— bU — *5t'fiL.ck5<i: b T S (Vaughan TJ et al. Nat. Biotechnol. 
14:3 309-14. 1996). 2t:|6W«&tt, ^^^Z-^^-i ^^WW.^t^M.^-^ ^ 

:7 * - ^ - 5^ a > <&«J# b *iis vifa-^T-^tymfr ^ 7 u - 

20 :;&^*ii^bfc 1 2 — 0 5 0 5 4 3), 



■( a. 
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# -5 (Ito,W.,and Kurosawa. Y.: J.Biol.Chem.268:20668-20675,1993). 

— ^31&*^t*<5Jli*<'T?#-5^'>/Xi7KGFP (green fluorescent protein) 

1t^«S®^®MltJC<k »3m^^l:^-r?)Jl^i*«T^'5 3'>/'?i?M4)-^Ta&0, G 

TV^?). ^5:43, GF P i:|S]#Jcm3feSr%f SIS' tbX, RFP (red 
fluorescent protein) » B F P (blue fluorescent protein) ■. Y F P (yellow fluorescent 
10 protein) C F P (cyan flubrecent protein) JltlSOIgSft^d^MfS^tlTViS 
(Crameri,A. et al. : Nature Biotechnol., 14 : 315-319, 1996 ; Yang.T. et al.: J. Biol, 
Chem., 273 : 8212-8216, 1998; Lybarger, L. et al.:Cytometry,3 1:147-152, 1998). 

SC#3iJ-TtroviTfeGF P^lCj:Sli!a'fb36«^ft^nTViS*«, BATOSIH*? 

* U ^Z/'^ K ©jE bVi folding 5 S-S i^^^^iEb < JgJE^^ n&li 
20 ;&^6)T«&'g> (Boss MA, Kenten JH, Wood CR, Emtage JS. Nucleic Acids Re 

s. 12 : 3791-806. 1984.). ^LtHzMVX, SIRi^ tlfejJ? U ^^^5^ Hd^mSaiS 
L.'^U y^XA'^^^J-IKSnS J;5 fr,pelBE5>l'^ ompA iB^J*>l? U HON 
*^SHiIlr#A-rS tVi5K**SfftotlfcJ&«, Fab 7 5i^>^>h,scFv 7^d^^> 
hCDVi-rnfeJaMtro^^^^IEL' < frtotl-S ^>0«#e>nJ5:*^ofc(Skerra,A.. 
25 and Pluckthun,A.:Science 240:1038-1041, 1988; Better,M., Chang, C. P., 
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Robinson, R. R., and Horwitz, A. R. :Science 240:1041-1043, 1988). GFP 

^ZLtfl^-C^:^^mLU^ (Reid.B., and Flynn,G.C,:Biochemi8try 36:6786-6 
791,1997). 

ll(D^^i5iVtmz^\^^X, ^^mm^\-S.. scFv ^#:frffi@L/, 8cFv^#*m 
scFv ^^M^^fife-T S »CS^ ^. 

20 1) scFv ^i^^^(Dm.miz^mi^T\^^^y r — i^i7 u — >\z^om^^n^ 

25 SrIR#t*SXS. 
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[23 WIB scFvtafl^^'f :/^U-tt, fi^H^^HJ > 7 * - 

■5, d t*4#mi:-r-5 Cl] fcSBttO scFv Ja^^Of^M:^^. 
C3] mi3 scFv tn:#^-l'::^9U — S«l^-rs«-7r — 5^^n->^MO scFv 
10 mmt. VKf^i^. V-LMi^^ U >;*;-3iatCL®«cSr^-r5, Ci:S:1*mi:-rs 
Cl3 X« C2) tr^m© scFvtafr<Df^SS:&fe. 

t4} tlrSBm^^' GFP, RFP, BFP, YFP, CFP. R 
15 C53 [1] 7!fS C4] CDVi-rnA»lc|3«©;&^fcJ; DfPS^ns, mitts' > 

t t -r -5 ^ > A H * iSS b ife s cF V St ^f: . 

20 C7D fiIlBm)ti5' >Ai7^«, GFP, RFP, BFP. YFP, CFFRD^ 

25 C9} ti] ic:ia«E®xs 1) ~4) izjavmn^n?*^ scFv^^^ite^^, & 
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[10] s8iBscFvSi#:«e?tt vHite?, o>t>-mm. vLjte?^, s.r; 

[11] Wiam^rS'>'/'?5'Mtt^ GFP, RFP, BFP, YFP, CFPR 

t^wwit-r^ [9] xit [10] ©vi-rn*^»ciB«©fflifeA.'^i7:5'-. 

[12] 6;TO«jiSWr-S)ffl*^^'<i7iS'-. 



AscI Xho 



Ncol 



AscI 



VH linker VL-CL His-tag GFP 
Ptrc 



lacl^ 



PBR322 ori 



Amp^ 



[13] 5' m^r)m\z. mttb^ii^y. scFym<^mB^=&mx-r^3&. -rxs- 
[14] mta scFv ^#ite^tt, vHjtfi^. u>;«j-iBJij, vLae^^, s. 

•Bi^SlB^JtOP^tC His-tag> myc-tag, Xtt HA-tag $ 3 — H f ^46*E^J W 

15 -rs. ^:ts#ist-r5 [13] x« [14] izmWkfomm^i^i'-^ 
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C16.] mm^yt9>ni7n\t. gfp, rfp, bfp, yfp. cfpr 

t2:#iS:fr§ [1 3] [15] ©Vi-rn;5^tcl3a©^^'^i7:$r — , 

6 S scFvS:ft:^-f U — > xr/ 

scFv SCfltjte^Srm^iitrJ: tC<J; DMJtg^®5g^]S%^:m^5'>A^e 

[18] H0IB scFv*i#« VH^JI^, VL®«C> U RO^ CL 6. SI 

10 ^$ns, c:t*ii#aitt-rs ci7D \z.mm<o^yVo 

Cl 9] scFvia#:ai^^=fe^-r?>7T->^i'ci->3?.a:7r-i?5 Hi?n-> 

scPv ia#jte^=£m*)itril tfc<k OfeJte^®l6^«'fetm^rS'>/'?i'St 

15 scFvtr[#:{^Sffl^>y h. 

[2 0] ME scFvm#:ifteTH VH jee?> VLjtfe^. U >;«J-B3?IJ. SlIK 
CLJtg^35^e«l*i£StLS, CLtSr#ISt-r5 [19] \Z^m<D^yV, 

[2 1] MiB^i7j5^-H [13] TSS [16] ©vi-rnAiKfa®$ns^^'^ 
i^^'-Tf^-S, dt^^^trs [17] 75S [2 0] <OV>-rn*^J:SB®©=^y 
20 h. 

© ^ - CD « it ^ m W tC ^ -r 0 T S . 
25 1 ) pAALFab : Dl.3 mutation M-^i^^—c 
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2 ) pFCAH3-E8T : E8 ^U^^i^ :Si^-, pAALFab * t fr, UmW^'^^ h 
aSc^bfc. m-^\Z PstI, Xbal, ^feilJ^KpnlU-'f h&ftftlU, EcoRI. *J:t^XhoI 

3 ) pFvCA-E8VHd : Mffi «Jite^ i7D-->i^^'<ir^-. pFCAH3-E8T 
5 ^%t\Z,mmmmD-^ hS:BS:^bfc.XbaI-EcoRIRSI*^iS$-&,lSrfcfc Kpnl, 

Sfil, Ncol, *J:t^ Spel tJ-f h*#lnbfc. SmRl^^JtSJSe^S Sfil-XhoIU- 

4 ) pFCAH9-E8d : "I^ i7 U~=.>ifm^iy pFCAHS-EST, 
:feJ;tK pFvCA-E8VHd Sfe tJr DNA mM^tJ&^Vfco •^'^XrCm St h r 

10 CHI Tfe^A^^fc. mni\z. sm. ncoi, ascI i^-f h*f<finiL/fc. «^ 

■SJ^^i^Sr Sfil-AscI hlri? D — ->if5I||. 

H2«, pFCAH9-E8d ©-f >-y— h©ttSS2>?iJS^TBlTa&-5, 

S 3 pFCAH9-E8d ©-f >U— h OMRSPs^-y-f > i:4&«iB2?"JfC o Xn — 

15 S4K.pFCAH9-E8d ©-T >iJ— hO^KP^-tJ-T h ttSSlH^J »c: J; o T 3 - 

H^n^Ts ymiS2?>J&^-r0 (2)„ 

IS 5 «,pFCAH9-E8d ©-f h ©$iJ|5S0^-y--i' h tiSSlB^Jfr J; o — 

H$ns75yMiB^j*5^-r0 (s). 

@ 6 «, pscFvCA-E8VHd ©-T >1J— h ©MSB22?>JSr*-rSXfe5. 
20 m7\t.. pscFvCA-ESVHd ©-O-y-- h©^!!!©^^-!}--^ b i:^»S5^JlCj;oX 
=1- H$n-575 y^ig^JSrSRTS (1). 

0 8tt, pscFvCA-E8VHd ©-OU— h©SIK^^-9-'r h i:iSSiB3?!l Id j; o X 
3-H$tlST5/®ia5»l?&^-r0 (2). 

H 9 « , scFv-CL St^ffle^^-I- U-©ia^tC«tife'^i'^- 
25 scNcopFCAH9-E8VHdVLd ©«ijfiSr^3S;Wfc^bfc0. 
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EI 1 0\t. scNcopFCAH9-E8VHdVLd <D-i >U— hM<Dl&^mM'R.Zf^n\za 

-v-^n^T s. ywtmm^^irm (i). 

0 11 a, scNcopFCAHS-ESVHdVLd O-f >-!3-— hSPCD^SE^JS.t^'^nfC^ 

-Y-^n^7 ^ ymmwi^^-rm (2). 

5 @ 1 2 tt, scNcopFCAH9-E8VHdVLd >+)■- hflK®m»iB5>JRt^^-nic: 3 

-KstiSTa ymB2^JS:^-r® (3). 

BllStt, *^igromiMJ-*tt^S^^¥IS^^Ufe0. a) Jra^t"©tt, 
AIMS-5 U— ^^figr-Si'a — >{C*5tt* cpS^'&li scFvCLia^waft 

ig^om^S. b) fC^^-rott, PGR lCj;^T scFv-CL H;^nfc® 

10 1^05 DNA SrtiKb, PGR ^i^* pAscHGFP '^i' 5^ - Icm^-jitT d t 'Sr^-Tit 
S:®. b) (D±m\Z PGR (iiiH^n;'^ scFv-CL *t#:jSe^). IMT^lJ: 

pAscHGFP iS^ — ii^m^n^o c) tcs^Tott, b) O^f^l;: J; D # 6 n§ . 
GFP iSS^S scFv-GL M*%3Kffl ^ -T? & S . 

0 1 4 8cFv(GG046N2)-GL-GFP CD DNA BB^J* J: t/^ T 5 ^ ®BB5>J. 

15 :r>S:#ty 3T5yKoa&i:lr,VH F^-T^-U >*--VA H>t-f >-CA F;ji-f 
>-His-tag-GFP t 5 5 «it t o T -5 . V H ^ -f > CD#^ j3 J: 

rjt GDR ©fiBKOViTB, Kabat 0*86:7^^1 it. VA H -f 10 #@ O 

a 1 5 tt, ^mm-c^m-^-^rc gpfss-s-m scFv-cl*i#^& sds-page \zxm 

^-Tv'-yU U T> hy;U-TfTofc. i^H^tt. GFP IH'&M scFvGL 

El 16 a, G.elegans ©SJ^IESr, CC046 2 S^O J^^O scFvCL 

25 *i#T?SifeUfcg|. a) « GFPS8-&SI scFv-GL-GFPTiftgESSfeUfca (5^H1A 



wo 01/96401 



PCT/JPOl/04964 



10 

T?^UfcSI5^J-lC GFP ©m^^^m^^nS. :^BJd-Z?S^b75:«154J-C«DAPI 
\ZX^mm>m^^n^), b) H, cp3iili-&M 8cFv-CL*i#:«:RlK$-ii-fc^, 2 
^fitft: (':;U-^^cp3ia^) t 3 il^tt^^ (CyaninS ^^:y=Pin:'i7U-=¥ IgG tft^*) 

^ ^ n iS f ^ 86 CD s ^ ® ^ 
10 1) scFv mi^^-^(D^-m\z^mi^X\f^^y r — i^ir a- >\zi:r)m^^n^ 

3) Xg2) :e3l*^bfc7r-v^i^P->i0^ scFv JfL#:?£ 3 - HT Sit^? 

15 $ii#-r5x@, 

20 3^>/1:J7g&^^$1i:SXS, 
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rscFv ^#:ite^Jt«, VH ISi^?&3-H-rsJte? (VH jfi^^), VL 

?gK*ViT«, ::n6fciD;lT CL ®^^n- Hf-sae^ (CL jtfe^) S-^tr 
5 "feCDfe scFvJa<4:Jte^K:-&*nS"b®frs. 

VH mWit VL M«i:*lS5fiSrS U — K«> iFlffiWJa:*)®*^^ V>5 JI i:*«T 
■^J^ti, if'J U 6:^ -S^:/?^ K U >:«> — 3&5ffiVi ens. 

mm-rn\t.m:m\z scFy^i^^^mhx^^^y r—i^i^ p-xd^-^i^j; d scFv 

7 IT" ^ U - 7&« ?^ ^dc $ n S . 
15 fPSST^na^^^feOiiTat^S. 2|i:^?g#6tt, 1 2 — 0 5 0 

— 0 5 0 5 4 s\zmm-^nft:^mt scfv ta^^^-r y^u-ic'bii[ffl-rse:i:35< 

20 ^J-J5:i7 o->^^^T-g. d bVi. zitifrJ: 0 , ^i£©xa 2) tcfet^T, 

#®#fil3a:^I^lc:*H>T.^M^JMi:^-&Rlfig-^ scFv t^^f S P 

->?£M«^TSC:t*^pr«ltJa:-S. ^rp->3R«, l x l O i^BAJt-^^S 

j: tj&J»*bVi.Ji©<};-5J5:i'p->Sc**-r5 scFv Si^c^-f 'J -©^sa:& 

25 :*:^Mfc:fettS scFv Ji^7-r U -e, scFv K#Sr-e©SMKl^SbTVi 
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^U-tt scFv^#:jtfe^7'f ::^^U-Tfe*^. scFv ia^i^ate^*«* 
-r•l):7r-v5 ]^iz^K)mnmin-^nr^±mm<Dm^h scfv ja^ae^^-f^ 

10 tUTtt.rfrlROfeCD^ftJffl-r -5C:i:*«T?#S(«»IA.«, 7r;i'-75^TS pTZ19R). 
yy-PS. h-lc«, cp3 cp8 ^0:7 r-v'®^^*^' H-r^iS^ 

20 e^*5«fife^ns. 

25 —yy — V M13K07 ©M^SfeK i o T 7 7 — t L THIiR-r -5 d t S . 
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5 ^MO^Jfi^JOJ;^ S-r, YHJEe^, CHJtfi^, VLJftfe^^, RO^ CL « 

e^t*^e>«fiSc$n5 Fab M^<i^aig^'fc«=&-r5i^n->K j;?)«lJjG3nS7 

tc:fett5 Fab Ja#:it€^ scFv iaft^iie^ tjgifet- S C t J; D scFvtt#:^^S 

10 :fr^fcj;D scFvtr[#:^'f :/^U-=£f^S-rsClt3&i-C#S. 

b,^MirCl^t-iS^nIli?5: scFv bX^i-S 7 r-i?^ P->A^a*?$n 

• .. 5. . . - ■ 

20 m^^^-O scFv iri#^^<DSMt-^^l/TVi^ 7 r — i'i' P — >/&^^S^^n-5. 
25 aW<i:-rSR*5tt^JtO scFvSC#:S^-©^®{r^^bT(.i-5:^T->?i7 P- 
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X@3) iC^ViXtt, Xg2) fcJ;t)S*^bfc:7r-5?i'n«->J;D, scFv^ 

>:i7-Jclin^T> CL ®i^=£ra- F-r53te^*<^0 ttl^nS. :i0t#,His, Myc 
i^t*© Tag Sr^*-r5"fe®<£fflViTfeJ:Vi. 

scFvSi#:jl'e5^©W 0 aib:&*fe<t UTlt, :7r-5?DNA<7) scFviaft: 
iSe^^ASPfiC* Ep-&» scFvtn[«:jtg^©WSfgoMISBs^U--f h«:4#aWt^Slf 
10 TSiSiS^SllSfflViS. JlOi^Ti^DfflbSrfT-Sfc®, scFv S[*|t^-r U — 
*1ifife-r-5=&7r-v'^n->{r*^t-5 scFv jteT#ABK^S^S®IS#3gf2: 

15 fSlS (X@3-l)) *ff P t*«T?*'5. ei©XSfcJ:0. scFv 

MtS^^iJ--r h^J^^"rSili:;i?-e#5. einicilt), XS3) -C^OttJ^nfc 

il®JS^CttX@3 - 1 ) e^^T*s. X@3-l) tt, ii^>fe-&fife:?^^-f -7 

— PGR J:: ck OfTP d t:i5^T^-5o Cl<D«-a-. X@3) tl^^tXgS- 

25 1) &ff P t ip-fe, scFv^{*:jte?S:i2J0m-rSgfC, scFvil#:jte 
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^O— j®5:ttM:S8®BB5>J^^ift-r5 2 OCy^-l"^ — ^ffiViX PGR *fTVi> 

5 Iie4) Ttt. 1^3), XttX@3) ^.0^1® 3 - 1) TIR^ bfc scFv 
jlfi^ * iS' — m i^ii i: 5&ifT te n 5 . 

^^^'^rJ^ — scFviri^ite^Srffi^iitfCliifcctt) scFv 

^-tVXU. 5' 'IIOJ;OJli»c> lij!6nH>> scFv ^^ite^^^Af 
PaiCHis-tag> myc-tag, X« HA-tag h--rS:^M^J (£AT, r^^^fgH 

ens scFv^flcjlg^#Aia5fi:cD5' ±8SJ^, Xttm^iJ'^Ai^ 

H^nSrJJ-^t scFv ^{t:t*tffll^bi^'bCDt LTlTlSSns&SfcAnSieMg 

20. 

!Sii:bfc:®-&CD2^^^fc*3tt-S^31'<i^>-t bT> ■esj^f^, p6XHis-GFP (i? 
25 P>7^«:/ — ©^i&a His-Tag E5!J®[aic: AscI iJ-'f hS:#JnU 
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}fc fe ® S ffi S t T # -5 . 

;z<D^m^i^^-\Z^\,^X}t. AscI1i-<hK: scFv ^#:jte^jiit#A$n5. 

10 His-tag#*n- F-rsifiM^JSlM^L'T*^. Jl ti^lSli^i^ ^- 

^r^A•r S t ;:cD«-&fctt. I^Jl^i'^'-tbT His-tag^*3 — 

^^fi. GFP, RFP, BFP, YEP, C F P V^S £1 i: 
15 55«T#, ;:ne><Z)|gS#:'£fflVi-5C:<*:*)T*S. SSft:t bTtt, M^ti. 

E G F P (enhanced green fluorescent protein) » E B F P (enhanced blue fluorescent 
protein) , E Y F P (enhanced yellow fluorescent protein) ifi^ StlT^^S, Z-tl^o 

±IBXS1) ~4) Ki;t)®^$n<5, scFvfit*ite^, RZ/m^t^' ^ S 

3) ©^lC_hlBXS 3 - 1) e.{CfT3 CifCJ; 0 5t#$nsffi^A.'^i7^ — 
25 t>*5^§gjC-&Sn-5, COD^g-g-fc^VJTt), ±i£<DJ:5fc scFv SC^I^jie?' t L/T 
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CL jft e ^ 5£ ® t> * n s % © t -r s . 



AscI Xho 



Ncol 



AscI 



VH Hnker VL-CL His-tag GFP 



□ Ptrc 



lacl«l 



PBR322 ori 



Amp^ 



15 ^^m.^m^-r^z.iiifixi^^. 
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scFv ^#:$-?-OS®{c:^SbTViS7r-5^i'n — >CJ;r)«i^KSns scFv 
e.«J*3ns scFv St#ite^7-f ^9 U-i:. scFv 

h^Sfife-rS C10:#^lC*V>T, scFv tJt#:jlfe'?ti VH jte^. 

vls^^, u>j&-i35>j. Rt;cL5te^*^&«^sn5'b<Dt>-g-^ns. scfv 
mmmi 

20 m-i^.vi.mM. CL ffl^t;4^e.iiSfig;;^ Fab MJa#ifte^^-^wr^i7 
scFviii'ft^ite^^'f ::^^U-ic^tftb, zm^O scFvtfi^*7-i':/7U-€-f9St 

bfc. ;^*5, :$immmX'\^. scFv M4n:#:t bT^ VH U>*-. VL 

25 «1S? (scFv) K: CL««c*M>tiinLfe^# (e^T, rscFv-CLjr[<*:jtVi5) SfflV^ 
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El frit3feWfcs^-r«k5tc, pTZl9R 7r-'^5 H'^i'^'- (7r;P'7 2^T) 
.fc M13 7 r — i'C? pelB(v'i!^:^-;l'ffi^J)> His6 tS' i^iB9>J» M13 7 cp3 5^ 

>/15'S(Acp3(l98aa-406aa)NSa^^^^'\' H >>'1 M 3 )ia2?IJ,proteinA 

10 LfedbaY. etal., Gene 194 : 35-46, 1997. #M). fiMA5, A6Me^K#SE-r 
S BstPI t?^©»e^*«^»r$nsc: t^ifittSfefelC pFCAH9-E8d « Xhol 
6)tlTtiS. pFCAH9-E8d (D-f h (^MSBH^J 0 2 UmM 

15 ©^<i^5'>/'«i^S^^'^i^^-;&*^^-rs Cities. ^^bifc^i7:5'-fcJ;o 
.T^^$nSiri#:CD?^5Ktt Fab MT^f?, N *® ^^H^l^igg V^T 

^tlS^ttiS^Snsc: tK;5:«. i|5m^fir^«CLite^natriB© .cp3ite^ 

ti^-&^nT:fet) , i^mt bTl8^^'>/'ti7S« Fab-cp3 ©J^t^i^iS. 

527 Reverse (IB^JS-^ : 2 ) : 
5'-CAGGAAACAGCTATGAC-3' 
599 E8VHf-PstR: (i3?!i#-^ : 3) 
25 3'-CGGCTCCAAGTCGACGTCGTCA-5' 
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544 E8VHf-PstF: (iB3?!IS-^ : 4) 

5'-CAGCTGCAGCAGTCTGGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGTCA 
AGTTGTCCTGCACAGCTTCTGGCTTCAACATTAA-3' 

545 E8VHf-XbaR: (Mnm^ : 5 ) 

5 3'-AGACCGAAGTTGTAATTTCTGTGGATATACGTGACCCACTTCGTCTCCGG 
ACTTTtCCCAGATCTCACCTAACCTTCCTAA-5' 

546 E8VHf-XbaF: (iB?«S# : 6) 

5'-AAGGGTCTAGAGTGGATTGGAAGGATTGATCCTGCGAGTGGTAATACTAA 
ATATGACCCGAAGGACAAGGCCACTATAACAGCA-3' 
10 547 ESVHf-EcoR (Ba^J## : 7) 

3'-TTCCTGTTCCGGTGATATT6TCGTCTGTGTAGGAGGTTGTGTCGGATGGA 

TGTCGACTTAAGGGAC-5' 

548 EBVHf-EcoF (iBJ^JS"^ : 8) 

5'-CAGCTGAATTCCCTGACATCTGAGGACACTGCCGTCTATTACTGTGCTGG 
15 T-3' 

549 E8VHf-BstR (iB^J#-^ : 9 ) : 

3'-CAGATAATGACAGGACCAATACTAATGCCGTTGAAACTGATGACCCCGGT 
TCCGTG6TGCCAGTGGCACAAGG-5' 
590 His6-SmaR (i22^J## : 1 0 ) : 
20 3^-GGTTCTCTAACAGTAGTGGTAGTAGTGGTAATTATTGTCGATAGGGCCCT 

CGAA-5* 

542 E8VLf-SacF (BB^J*-^ : 1 l) : 

5'-GACATCGAGCTCACCCAGTCTCCAGCCTCCCTTTCTGCGTCTGTGGGAGA 
AACTGTCACCATCACATGT-3' 
25 639 E8VLf-KpiiR (iB^J#^ : 1 2) : 
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3'-TGACAGTGGTAGTGTACAGCTCGTTCACCCTTATAAGTGTTAATAAATCGT 
ACCATGGTCGTC-5' 

542 E8VLf-KpnF (IB^JS-^ : 1 3) : 

5'-GCATGGTACCAGCAGAAACCAGGGAAATCTCCTCAGCTCCTGGTCTAT-3' 
5 543 ESVLf-BamR (iHJ^J*-^ : 1 4 ) : 

3'-GGAGTCGAGGACCAGATATTACGTTTTTGGAATCGTCTACGACACGGTAG 

TTCCAAGTCACCGTCACCTAGGCCTTGTGTT-5' 

562 E8VLf-XhoR (iB^J## : 1 5 ) : 

3'-TCATGAGGCACGTGCAAGCCACCTOCGTGGTTCGAGCTCTAGTTT-5' 
10 563 ESVLf-XhoF (iB5U»# : 1 6 ) : 

5'-AGTACTCCGTGGACGTTCGGTGGAGGCAGCAAGCTCGAGATGAAA-3' 

613NheR (mnm^ : 17): 

3'-ATCGACAGCT-5' 

600 ESVLKpnXhoR (iB?>J#^ : 1 8 ) : 
15 3'-AAGCCACCTCCATGGTTCGAGCTCTAGTTT-5' 

LCP3ASC (la^J*-^ : 1 9 ) : 

3'-TCGAAGTTGTCCTTACTCACAAGCCGCGCGGTCAGCT6AGGTAA-5' 
hCHlBst (iB^»# : 2 0 ) : 

5'-ACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCC 
20 CCTGG-3' 

hCHlmidAS (ia5lJ## : 2 1) : 

3'-6GGAGTCGTCGCAGCACTGGCACGGGAGGTCGTCGAA-5' 
hCHlmidS (iB5>J## : 2 2 ) : 

5'-GGACTCTACTCCCTCAGCAGCGTCGTGAGCGTGCCC-3' 
25 hCHlHB immm-^ : 2 3 ) : 
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S'-GGGTCGTTGTGGTTCCACCTGTTCTTTCAACTCGGGTTTAGAACAGTAGT 
GGTAGTAGTGGTA-5' 

hCHlH6Sma (MM^^ : 2 4) : 

3'-GGGTTTAGAAGAGTAGTGGTAGTAGTGGTAATTATTCTCGATAGGGCCCT 
5 C6AACG-5' 

702 BstXhoF (ia^J## : 2 5 ) : 

5'-GGCACCACGGTCACCGTCTCGAGCGCCTCCACC-3' 
pPCAH3-E8T H m^^(Di^m 

1) pAALFab ^^ISlCbT 527-599 ^fflV^fc PGR, 547-590 SffiV^fe PGR *ff 
10 DNA»f>t*(^S»bfc. 

2 ) 544-545,546-547,548-549 ICT PGR ^frl^ DNA ©fM-^f^SI bi/S: 

3 ) 1 ) 2 ) ^ S U 527,590 j; S PGR ^ fr , Jin S: pAALPab O 
Hindlll-Smal site iZi7 a — ziy ^Vfi. 

pPCAH3-E8T L 

15 4) 542-562, 561-613 SffiVife PGR ^fi'Vi DNA fffrSfPSbfc 

5) 538-539,542-543 \ZX PGR SffVi DNA if>i-^f^Mb:fe 

6) 4) 5) Sril-&b 538,562 PGR SrfxVi, ^m^S pAALFab CD Sacl-Nliel 
site fc^ D — ->i^b;t 

pPCAH9-E8d 
20 6) VH stufferSP^J-CDf^M 

pPCAH3-E8T XbaI.EcoRI fcT^^b. klenow fragment S -arT^tt^Ni® 

fc^^fc^ self ligation $ ii:T VH SR^)-CD stuffer ^fPSSlbfc. 

7) VH stuffer gR5>©f^® 

pFCAH3-E8T ^mMiZVX 527-600 iZX PGR. 6) <D Hindlll-Xhol site JCi' 
25 D-->ifUfc. 
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8 ) nn * Kpnl self ligation ^ ^ T VL O stuffex S f^M 

9 ) SfiI,NcoI,SpeI site 0#A 

pFCAH3-E8T ^i§M\ZVX 527-663 \ZX PGR. 1 ) O Hindlll-SacI site fC □ 

5 1 0)AscI site CD#A 

pFCAH3-E8T ^MfSJC UT 527-LCP3ASC IdX PGR b.^tl* SacI^^M<t;> 
SallSI5«-?B'ffcl.fc2) fcirn-->i^bfc. 
1 1) gammaCHl g|5^^?£t hitig^JC^l^ 

h h gammaGHlgP^i-fcttBstPI eite il^^^t ^ ft it) ^tl^iS. < -tms^X ^7 a — 
10 n>y*ffofe.]B1* cDNA S «l M b T hCHlBst-hCHlmidS, 
hGHlmidAS-liGHlHe T PGR htzO)-^ , ^tl^M'^hX liCHlBst-hGH16Sma 
CTPCRL/. DNA»r>T-=£ 3) CD BstPI-Sma site tCi? p — - ^^Jf bfe 

1 2 ) Xho site <0#X 

11) StSMtC 702-663 »CT PGR ^frVi, CinSrll) © BstPI- Sad site. K 5^ 
15 Ci — =:.>ifVft. 

1-2 m^nj^M^ (vH) ^—mm^z^ a-->if-r^rcid(D^i7 if-o^i^m 

ii^CD^SdbaY. etal., Gene 194:35-46, 1997.#M)tCtie-p ST pAALFab 
(HlCDl)) *iF^SS!L/fc. pAALFab '^i'^ — CD Xbal EcoRI <7)HI 
gffctC$!llS»S«if«l5^Kpn I, Sfi I, Nco I, Spe I ^i^tXiVX. 
20 pFCAH3-E8T ^igT, VH(M^W^®«E)^^ P-:i ^^^RTtl t bfc'^t? tJ' - 
pscFvCA-ESVHd (0 1©3)) S^^Mb» fi^ 2:— ^69 ^ P > if 

•rSifcftCD^i^:^' — ilbfc.pscFvGA-ESVHd ©-f h O^SIBJU * S 6 ]Z. 

25 
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610 scBstSpeSacF (IB^JS-^ : 2 6 ) : 

S'-CACCACGGTCACCGTCTCCTCAGGCGGTGGCGGATCAGGTGGCGGTGGA 
AGTGGCGGTGGTGGGTCTACTAGTGACATCGAGCTCACGCAG-3' 

611 scBstSpeSacR (BB^J#-^ : 2 7 ) : 

5 3'-GTGGTGCGAGTGGCAGAGGAGTCCGCCACCGCCTAGTCCACCGCCACCT 
TCACCGCCACCACCCAGATGATCACTGTAGCTCGAGTGGGTC-5' 
527 Reverse (IB : 2 8 ) : 

6'-CAGGAAACAGCTATGAC- 3' 
619 ESVHf-SfiNcoPstR (iH^J## : 2 9 ) : 
10 3'-GACGCCGGGTCGGCCGGTACCGGCTCCAAGTCGACGTCGTCA-5' 

primer610 t primer611 <£r T — -'l'* it. -t^l* pFCAH3-E8T® BstPI-SacI site 
\Zi7 tl — =i>i^l^X single chain CDf^MSff t> fc. primer527 ii 

primere 19 C T PGR *fTVi»Cin^$e.{r Hindlll-PstI site tCi'D — n^d^L, 
Sfil.NcoI site ©»A*ff o fc. 

15 2. -rA/i^n:/U>i|£m^'r::^^U-©f^® 

2-1 PGR Ay i^nr^ij >6Mjte^®¥gl 

#fiti9aiia (i^^*:No.69) 4X10' cells, ^^Z^mWJkiiMmM.<D^J >/'^Mf)^ 
r&RCD=¥^y h (Pharmacia Biotech ShM QuickPrep Micro mRNA Purification 
Kit) SfflViT, 2.6j£ig ® mRNA ® mRNA S cDNA ^f^SS L-fc, 

20 cDNA GibcoBRL thSS Superscript Preamplification System iZ^-o Xf^M 
Vtcio y^-fT-lCtt, U rf dT # 6 n;fc cDNA ^^SfC L- T, ft 

mm.&^(DJSLnm 5 '^^^-r-^- (k1 ~k6, A1~A6 > a: 3' :/7-fV- 
(hCKASC ::^7'f -^-Sfctt hCLASC y^-f ^ffiViT, PCRSffofc. 

pcR^!|^tt, y jlj y — ;i'it®bT iomlo te A5':7t — 
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mm^'&^ysL^m-fy^-^-co^mmi^i'p. rmmt ssi -y-r h, asci -y-r n 

5* -y^'Y V— k1~k6 
hVKla (E^J## : 3 0 ) : 
5 GTCCTCGCAACTGCfifiCSCAGCCfiQ(2CATGGCC 
GACATCCAGATGACCCAGTCTCC 

hVK2a (i5?iJ#-^ : 3 1 ) : 

GTCnTOGCAACTGC GQCC CAGCCGGCCATGGCC 
GATGTTGTGATGACTCAGTCTCC 
10 hVKSa (mn^n : 3 2 ) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

GAAATTGTGTTGACGCAGTCTCC 

liVK4a (i2?>J»-^ : 3 3 ) : 

GTCCTCGCAACTGCfiGCCCAGCCGGCCATGGCC 
15 GACATCGTGATGACCCAGTCTCC 
hVK5a (i23^J#^ : 3 4 ) : 

GTCCTCGCAACTGCSfiCGCAGCCfifiCIlATGGCC 
GAAACGACACTCACGGAGTCTCC 
hVK6a (S35>J»# : 3 5 ) : 
20 GTCCTCGCAACTGCGGCCCAGGCGGenATGGCC 
GAAATTGTGCTGACTCAGTCTCC 
5' -:7'7'f A 1~ A6 
hVLl (iB3?"J»-^ : 3 6 ) : 

GTCCTCGCAACTGCfiGCCCAGCCfiGCCATGGCC 
25 CAGTCTGTGTTGACGCAGCCGCC 
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hVL2 (iB3?ll## : 3 7 ) : 

GTCCTCGCAACTGCfifiCfiCAGCCSGCeATGGCC 
CAGTCTGCCCTGACTCAGCCTGC 
hVK3a (i3^J#-^ : 3 8 ) : 
5 GTCCTCGCAAGTGC GGCCC AGCC GGCCA TGGCC 
TGCTATGTGCTGACTCAGCCACC 

hVL3b mmm^ : 3 9 ) : 

GTCCTCGCAACTGCGGCC.CAGCCGG£eATGGCC 
TCTTCTGAGCTGACTCAGGACCC 
10 hVL4 (Sa^J#-^ : 4 0 ) : 

GTCCTCGCAACTGCGGCCCAGCCfifiCCATGGCC 

CACGTTATACTGACTCAACCGCC 

liVL5 (ia^J## : 4 1 ) : 

GTCCTCGCAACTGCfiGaCCAGCCfifiGaATGGCC 
15 CAGGCTGTGCTCACTCAGCCGCC 
hVL6 (.mm^^ : 4 2) : 

GTCCTCGCAACTGCfiQGfiCAGCCSfieCATGGCC 
AATTTTATGCTGACTCAGCCCCA 
3' -^^^'f -^-hCKASC (BB2?i|»^ : 4 3) : 
20 TCGAC TGGCGCGCCG AACACTCTCCCCTGTTGAAGCTCTTTGTG 
. 3' -::^v-f -^-HCLASC (i3^J#-^ : 4 4) : 
TCGAC TGGCGCQCC QAACATTCTGTAGGGGCCACTGTCTTCTC 
PGR 

cDNA 2lih 
25 lOX buffer #1 (KOD K^#) lOjttL 
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dNTP mix(2.0mM) 10 M L 

25inM MgCh 4 ju L 

5''(H!l7'^-1'"7 — (lOOpmol/tfL) iML 

3'{II:/^-f V— (lOOpmoy/iL) lAiL 

5 MS^MilUQ 71ml 



KOD DNApolymerase(:^#il& 2,5U//iL) 1/iL 
94*0 14)-, 55"C 2^J-, 74t: 1 35 -^-i i7 )V 

10 2-2-1 3imse^©7r-5^5 H'^COfflii* 



10XNEB4 (AscI 5/xL 
lOXBSA (Sfil 5jliL 
15 MM^MilliQ 28 ML 

AscI (NEB %t 10 U/M L) 1 M L 

SfiKNEBih 20U/MU IML 



V. 6 0 Obp #ifiOD7'?> HS^OmUT, 5?— U — > II =^^y h (7:f-3-> 
20 t^^^a) TfflMbfc. PGR ]gt)t|^iltcaiiK#*Mabfc pFCAH9-E8d (0 

1 ®4)) ^i^-^i? hT^mmv. mmwmmmhtcPciLmi^izeK 

mwim^9BM\^ifPCB.m.(isa iml 

25 10 X ligation buffer 1.5 ML 
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(T4 DNAligase 
lOmMATP 1.5 ML 

MM^MilliQ Bill. 
T4 DNA Ugaee jS ifi 10 U/ M D 1 At L 
5 2-2-2 ,7r — 5^5 F«>:*CliM'\®#A 

n<onft ligated DNA ^m\'^XU~f<D ^3 iZ±mM DH12S SJ^Hfetfebife. 
fip-6> ligated DNA Sx^^ y — JPit® 1/5TE(TE ^SSHJ? MiUiQ T? 5 
t>0D)3ML {r^^bfc. -?-0-5*.. 1.5ML 5:3 >H5=-> h-fe;i/ 
DH12S(GIBCO BRL|S)20i!iL fc^Sb, £i!.T® ^#TX ^ h DJj^I^-i^a > 
10 Sffofc. 

BRL a Cell-Porator (Cat. series 1600) 



19:^ : voltage booster 4k Q 

capacitance 330 mF 

15 DC volts LowQ 

charge rate Fast 



2-2-3 yy—i^s. }i-vmn^Wivrc:kmmi)^&<DFab-cpsmm.i^^m'p^(D^m 
,i^wmwki^it±^<D±mmt:mmm^m^m (sob) 2mL \zm^. 37*01? 1 
i^ratga^^bfea&i, -^^m^^m (Amp ::^u-h) ic*^, ^dk, 1% 

20 lOOMg/mL 7>lf v'J 2XTY ^MiT^ilb, i^U-fe'J>X 

hy^bJt. «^ ^flfe I* 30"CT incubate bv :t AT n n X- 

SOB S^ : 950mL ©lSS*fr**:<Z)*£5J-S:ln ATlSi: 3 b, ^^fcSSfilbfc^ 
250mM ® KCl^M lOmL *ln;l> 5N NaOH "T? pH7.0 tC^SJ bfc. »i8*^JP 

25 j^T looomL {riniEbfc^, Tj-- h t^ u-zfv 2 0 ^mmMv. mmuMs^zmM 
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L/fc 2M © MgCl2 & 5inL lia;^:fc. 
bacio-tryptone 20g 
bacto-yeast extract 5g 
NaCl 0.5g 
5 2XYT Igflfe : 900mL ©i^S^JCJ^O^^J-^jQ^TSi 5 ^^tC^^Ufc^ 
5N NaOH -e pH 7.0 JC^®b, *tM*S:ln^T lOOOmL t h 

bacto-tryptone 16g 
bacto-yeast extract lOg 
10 NaCl 5g 

15 ->4^V BSA 

DIFCO 2XYT*a 

±:fj^^v^7.i7 Ji?ux5^^>^U 6000 

i-:^ ^'i 7-7.i7 Tween20 
20 M-ai<b# NaCl 

IPTG 

25 W5t$fi^ jgrn-ftTK^ 
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^ytmm op Dm 

K 1, k2> /c3, k4, k5, :feJ;rKK6. W.JS-\Z\\. A 2, A 3a, A 3b, A 4, 
A5, A6, A7, A8, A 9, *3d;t/t A 10 O^TtdtP ViTI*;±CD#f^SfTVi, S 65 

<0^P>->* in vivo T?©ftfflJgSfCj5HJt^Jc;5:SJ;5fcj!i-&bfe. cmSlS 

D-^*, invivoTO^ffiMStCiaViJt^fd^S K:jg-&L VL ^-f U - 
10 tbte. VL7-f :^^U-{Cfett5& family <^)«^Jt^?£e*T»c:5^-r. 



Vat 





in vivo'CiO 


VL5-f r^U- 


KL200^<O 


V«l 


89 


37 


30.7 


Va:2 


12 


12 


19.8 


V/e3 


36 


36 


33.7 


V«4 


12 


12 


10.9 


V/c5 


1 


2 


6.0 


.V*r6 


.** 


2*** 


0.0 



* Griffith AD et al. EMBO J. (1994) 13, 3245-60. 
15 *** T'^'f -7—^^8:6-2 Tf^Mbfe cDNA ^: 7^7 *7-VK6-3 Tf^MLfc cDNA 
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VA 



family 


in vivoT? €D 


VL9>f :/5U- 


KL200^<0 




43 


41 


34.1 


v;l2 


16 


15*3 


16.2 




34 


32*4 


26.3 


VA4 


0 


1.6*8 


0.0 


VA.6 


0 


1.0*« 


11.1 


VA6 


0 


1.0 


14.1 


VA7 


6 


6 


0.0 


VA.8 


1 


1 


0.0 


VA9 


1 


1 


0.0 


VAIO 


-*2 


1 


0.0 



* Griffith AD et al. BMBO J. (1994) 13, 3246-60. 

*3 Zf^^ •7—^1.2 -ef^Mbfe cDNA5% t 9 -7 — VL2-2 T IS b fc 
5 cDNA10%Srig-&. 

*4 y ^-f V — VL3a-2 cDNA17% t ^ ^ -I" V — VL3b -^f^iSbfc 

cDNAie'/^SS-S-. 

*5 y^-f V-VL4a -ef^SL/fc cDNA0.5%t T^V-r V-VL4b Tff^Sbfc 

cDNA0.5%t:7'^-f -7 — VL4cT?f^S!bfe cDNA0.5%§S-&. 
10 *6 V— VLSabde TJf^SSlbfc cDNA0.5%i: y ^ -I" V— VL5c t?f^SSU;t 

cDNA0.5%<£ig'&. 

iB5iJ?£5i^bfc. -r75:t)-fe, m^T'^-rv - huCHlJ ( 5 * 
-ATTAATAAGAGCTATCCCGG-3' /BH^JS"^ : 4 5) Srfflt>, -y--^&'> — ^'X 
15 >>(.^yh ir^i^^J^ - yr)V^l^7m) tT-P^aSS Ll-COK4200L(S)-2 * 

TM^-rSi^ n — >€r|^Vifc, Mfc5^— i^'^ — ;^ tM-^U, deletion *«t^Vi i:?S 
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:3 VH3-4 tU^-B^tHiX, fg^llSl^fftjfc. mmtSk-f(Oii:isri-^is, 
S, VH3-4 <DT5 /lKE^J*iB2?>J## : 1 fC^bit. 

*-rVH3-4<£r Hindlll t XlioIT^B'fbb, M^ite^*^ 0 Ui UT> 
U->II^!y hTttSlbifc. — deletion d^ilVi ta^^nfcg^Jte^^ □ 
5 ->fCOViTfe Hindlll t XhoIT^fbb, S^Jte^^«J D tti UT. S?-^^' 

•J-> II *y hT*ISb, VH3-4 oa^JtWi^-f y-->3 >-rsJitk:J; 

D. m^^'h'^ttt, ligated DNA ^fflViTl^J^H DH12S <£?^RlEifeL' 

fc. ^;lT#;t3Dn-*gi®^ir{Clin;t^iS{c5^. IPTG -C-^Jl ^M^t" -5 
^IttCJcD, Fab-cp3 a©M*t::J}-^*JSil±f»4'fc^:K$-a:fc. 2 0 I^P^S^O 

2-2-4 ELISA S cfe S am tamOiE b V^^^ t ^-^O^Jt 
96weU V-f ^ D 3^ ■< ^ - y 1/-- h ©f^Si 
K^^* (MBL code No.161) O.OIM ± h U ^7 A - U ^IfSWIK pHS.O, 
15 0.1% NaNsT? 1.25tf g/mL Tfe-fSb, lOOtfL fO-T-T Q rS'-f :5'-y 1^— 1- 
^ftlbfc. 4'CT — S5fe^B-r-5C:ttCJ;f3s <5 /c fit i±^o K 

^SgSJtX, 5% BSA in O.OIM :^ h U A - U pHS.O. 0.1% NaNa 

^ 200/xLTo-7-f D5'-f iS' — hir^jnb, sv'CT 2 ^Ml^e-r§ ^1 1 

20 iJcfC, ^KiKfSWS'ttK'R^OiaAiift: (MBL code No. 159) * O.OIM h U 

A'J >WtMWm pH8.0, 0.1% NaNsT 2.5/ig/mL IClgrfJb, lOO/iL T i7 
P^'-f MC^inbac^T — Bfe^BL/fc. SJSMSJtT, 5% BSA in 

O.OIM h U C7A- U pHS.O, 0.1% NaNsS 200tfL V-f i7 n 

-f 3'-::^^- hfc^JDb 37'CT2l^W»@b,*#SW!fei^^*i5<'fc*«>^n 

26 y4->if^n^tc. 
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2) 1 

positive contorol i: L/ T > t h FabdOjU g/mL)S> negative control U T , 

PBS/0. l%NaN3 S^n^n 100 fJ. L -f -O -7 -i ^ U — -fU— h \zmiXlV-^. 

IPTG T Fab-cp3 MOK**^4J'?'®^i^^BI# Lit^«±?»OM^SS- 100/iL "TO 

3) 2 

i:^E^2:i^TbfcV-f ^7 n:J7-f ^>-:/lx— h*0.05%'IVeen20-PBS"r 5lnlj5fe 
^Vfc. ;^<:Vi-I? PBS/0. l%NaN8 Til®; L/^'Siin: Fd ^*t: (iMg/mL) 2r lOOML-T 

10 4)3J*:KJIE: 

2;^^:R^6;=£:*IT bifc-^-Y ^7 P J? — 7^1^— h 0.05%Tween20-PBST 
^^bjt.JJjVi-e PBS/0.1%NaN8Tl&^L'fcT;i';«J 0 7 :t X 7 T rJ' -ifSi^ta t 
5^IgG^fr (4000 l&t&iR) S lOOittL-ro-7-f i^D^^'f ^'-^l^-hlC^jDU 
37'C-e iNFllBS^SJ^Iirfc. 

15 Bm&Ri^^Ji^rsm^mm^ 

3;*:SJfeS:^TUfe-7'r5'nr5''r^' — t/U-— 0.05%Tween20-PBS T 5 UltJfe 
WtVft. ^V^Tf^&SM]^^ (SIGMA 104 phosphatase substrate tablets 
$>ftO 5mL CD 50mM e^XiS^ y — JWT 5 > PH 9.8 {C^«?bfcfeO) * lOOML 

20 0.5 eil±f-?5:ofe<fcmtonsi^.^T, fr^SSSr^inb, :^k-hU-:5^- (^'-f 

> Mcc) -eK^mSil5£bfc. 

coo ELISATlStt (®^i!0.5£t±) fc;a:ofe^n->H. Fab-cp3MO^# 

RfSttCDiSVit)(D7!)^e> 100 p-r-^jl^bfc. M#S:S^bT Fab-cp3 MOta^^J" 
25 ^®fg3^t#^j&«'5*<fT*3nTVi5i7n->©*«rSi&fc7-f:/^'J — 
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KL200 tiyf^, 

- (Fabini^iie^^-l' U-) (Df^m 
3-1-1 PGR ^rfflVifc-l" Ay i^Dyj >m0Jlgi^©mi8l 
5 2-1 tI^«IO^W*fflViTlBl*JflL, Wilis, ^^Xf^mikOV >A^. m.zfiz 
human m primer (B^T (C: * f ^ 7 V - O 6 3 4) * S 
random hexamer Sr^V^T cDNA S^^b, H <D cDNA »r LT, gATJC^ 

ft hK^*JaMJie^05l»ffl 5' Zf^-i^- (VH1~ VH7) t 3" ^^-TV- 
(human JH T'^'T V-4 a?£^aii-& L %> fitTfc^-r ^^'f V-O 6 9 
10 7~7 0 0), human Mr^^-rv- (fiAT IC^f :/ ^ 6 3 4 ) 

^fflv^T, PGR ^n-ofz, m'i'. Tm.^^v}rcm^\t sm^^^ h^^-r, hVH2a 

germ UneVH2 family iC*t*S:UTVi;^Vifc«e>, ®f fct' VH2a-2 SKW" L-fc. S 
hVH4a Ttt VH4 7 5 U — ±**:JCMJiSbTVi;feVife«e), fffct hVH4a-2 S: 
SthD/t. VH5a *> germ line VH5 subfamily fcjt* JS Vi-'i*^ o fcfcJ&Sf fc 
15 VH5a-2 5£|gffhbfc. VH7 {C^JSg-T -5 primer t bT hVH7 <&^tHxfeo CI 
nSfCtPViTfeae^iiifgSrff pscFvCA-ESVHd fcffl^»-iii^, ii<Dj^i>fS:M 
e^=^d«tnfcCD*i&ifiSE^Jfli)eL/fc. hVH6a-2 fctPViXtt hVHla tiB^Jd^Sar 
^bTVi'5fei£>.,hVHla T?iii|i$ "fe O t &ns CI 

^«$ns citiKo ViTttfigffl b59:*^-p fc. PGR ^ifett, :7 x y -;uMsm> 
20 x5'y-;i/tt^bT lOjuL © TE Aty 7 r-t-S^bfc. 

634humMCHlR (iB^J»^ : 4 6) : 

ATGGAGTCGGGAAGGAAGTC 

# VH family ©it® Kr^ffi bit primer 

Human VH primer Sfil site SrT^T^T 
25 628 hVHla (iB3«J#-^ : 4 7 ) : 
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GTCCTCGCAACTGCfifiC£CAGCCfiGC£ATGGCC 
CAGGTGCAGCTGGTGCAGTCTGG 

629 hVH2a (i3^J#^ : 4 8 ) : 
GTCCTCGCAACTGCfiQ£]£CAGCCSQG£ATGGCC 

5 CAGGTCAACTTAAGGGAGTCTGG 

630 hVH3a (ia^J## : 4 9 ) : 
GTCCTCGCAACTGCGGCCCAGCCfifiC£ATGGCC 
GAGGTGCAGCTGGTGGAGTCTGG 

631 hVH4a (ffi^J»# : 5 0 ) : 

10 GTCCTCGCAACTGCfiQCfiCAGCCfifiCCATGGCC 
CAGGTGCAGCTGCAGGAGTCGGG 

632 hVH5a (iB5>J## : 5 1) : 

GTnnTCGCAACTQC GGCC CAGCCGGCCATGGCC 
CAGGTGCAGCTGTTGCAGTCTGC 
15 633 hVH6a (BB^J#^ : 5 2 ) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
CAGGTACAGCTGCAGGAGTCAGG 



629-2 hVH2a-2 (iB?tI## : 5 3 ) : 
20 GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

CAGRTCACCTTGAAGGAGTCTGGTCC 

631-2 hVH4a-2 (iB5<J#-^ : 5 4 ) : 

GTCCTCGCAACTGCfiSCnCAGCCfifi£2CATGGCG 

CAGGTGCAGCTACAGCAGTGGGG 
25 632-2 hVH5a-2 (iB^J#-^ : 5 5 ) : 
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GTCCTCGCAACTGCfiSeCCAGCCGGCCATGGCC 

GAGGTGCAGGTGGTGCAGTCTGG 

712 hVH7 (i2^J#-^ : 5 6 ) : 

GTCCTCGCAACTGGGfiCCCAGCCGG££ATGGCC 
5 CAGGTGCAGCTGGTGCAATCTG6GTCTGAGT 

Human JH primer BstPI, Xhol site ^T^'V^'t 
697 hJHl-2 (IB5(1#-^ : 5 7 ) : 
aGTGGAQGC ACTCGAGA C GQTGACCA GGGTGC 
10 698 liJH3 (SB5y## : 5 8 ) : 

GGTGGAGGCA CTCGAGA C GGTGACCA TTGTCC 

699 hJH4-5 (SB5!1## : 5 9 ) : 
OnTGGAQGC ACTGQAQA C GGTGACCA GGGTTC 

700 hJH6 : 6 0 ) : 

15 GGTGGAGGCA CTCGAGA G GGTGACC GTGGTCC 



cDNA 2 L 

lOX buffer #1 (KOD lOnh 

dNTP mix(2.0inM) 10 M L 

25mMMgC12 4mL 

20 S'fllO:/^^ V — (lOOpmol/ML) ImL 

3'fi!l7'^'f V — (lOOpmol/AiL) lUh 



KOD DNA polymeraseC^ ^ JI6 2.5U/ /i L) 1 It L 

PCR*#:94''C 1^. 55*0 74'C 1 35 l)-^ i7 )l 

25 3-1-2 «^jte^5-r:/5u-©f^s 



wo 01/96401 



PCT/JPOl/04964 



37 



10 fih 



10 XK buffer (SSjg) 



5mL 



mmm MiUiQ 



3SlJ.h 



5 



Hindlll (^JSit 15 U/^L) 



iml 



Xhol mmm. 12U/ML) 



litiL 



ST'CT 2 ^WSJSSm, -tCD^-fe 10|tL^€:T:itfD — xm^ilclIlL, 400 bp # 
jfiODA'> H^^^UD WbT, S^->i7 ij-> ii^>;, h (7:;>-3'>^^#a) TWSl 
bfc. PGR jgiK/tlSl^tCtllSSSmiaabfe pscFvGA-E8VHd (Hi ©3)) ^'J 

10 ->i^u-> II ^yhTStMb, mmmmmmvft pgr M^&tjj^To^f^T 

$iJKS^^ifflgb;'S: pscFvCA-E8VHd 2itiL 

10 X ligation buffer 1.5 HL 

15 (T4 DNAligase 

lOmMATP 1.5 ml 

j^M^MiUiQ 8 ML 

T4DNAUgase (^jSit 10 U/ML) ImL 
3-1-3 7r — H©±JBIi'vCD^A 
20 #^nfc DNA S:^jl«f DH12S KJ^HIgifeLfc. *#e<)fr« DNA 

^ 1/5TE(TE MiUiQ T 5 ^f&f? U (D)3 M L iC^^g-T 

S. -eo5 -6, l.SjtiL Sn>tf^> h-fe;l/ DH12S(GIBCOBRLS)20mL JcMS 

25 BEL it Cell-Porator(Cat.series 1600) 
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WtM^^ ; voltage booster 4k Q 

capacitance 330 uF 

DC volts Low a 

charge rate Fast 

l%if)V::i — 7.. lOOAtg/mL T>lf'>U ^-^W 2XYT:®«!T?lg§lb, ^ U -fc U > 
^.h^yi^lyf^. m^^i&it 30'C-e-l' >^-l^— hV. ;^;^T ^ 3 □ — — Sr^fe 

10 fc. VHi~VH7 0:^TlcoViTe:n6(7)^:tSfTVi^ SKloi' n — >3&t#6nT 
i/^^a^a^ii^mmi^fii. :in?><D^if)V—:f (yr^'j—) ©i^p — mvivo 



fanuly 






VHl 


25 


29* • 


VH2 


6.6 


7 


VH3 


40 


40 


VH4 


19 


19*** 


VH5 


5 




VH6 


3.8 


4 


VH7 


1.2 


2 



15 *Griffitli AD et al. EMBO J. (1994) 13, 3245-60. 

** ^iSKtt VHl t VH5 tti^— ©y^-r v--?j^iii$n5fcae)> ^j-bilt^w- 

***VH4 •:^5'-C7~X'j¥^Vrc cDNA t VH4-2 ^ -f -7 -Tf^iS U}^ cDNA ^ 
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3-2 iffl;5»--&fc-&jte^7-f :/5'J-cDf^S 

VH :/9U-200j[ig ^TI3^f1=-e Hindlll Xhol a^jt-e^ 



5 VH ^'f U — 200jttg lOOtfL 

10 XK buffer (^MiS) 40jlzL 

iS^g^MilliQ 205 ML 

Hindlll S it 40 U/ M L) 30 M L 

Xhol jSji 50 U/ Ai L) 25 M L 



10 deletion;^«SiVit?t^$nfe]!imjt'e^i^o->KL200, * VL ^-T 

U— C)#A^nfc'^i7^^— pFCAH9-E8d JCOV^T *>Tffi^f*=l? Hindlll i: Xhol 

KL200 VL U - 

ALfc pFCAH9-E8d 100 Mg lOOjtiL 



15 lOXK buffer (^Sit) 40/iL 

MB^Milli-Q 230 ML 

Hindlll Mafi 40 U/ M L) 15 M L 

Xhol jg 50 U/ M L) 15 M L 



^A\Z.VH.m.m^^^y^ U -®f>Vt!g0Jie^®J*A^nfc pPCAH9-E8d 

VBi'^^:/^0-Wit^ lOMg 50mL 
ftdlS^^maL/fc KL200 Sfctt 

VL ^-if^ 

25 ^^tr pFCAH9-E8d 40 Mg 50 ML 
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10 X ligation buffer 

(T4 DNA ligase Kl^fif ) lOOM L 

lOmMATP 100 ML 

j^S^MilUQ 670 mL 

5 T4 DNA ligase (^Sjg IOU/mD 30 mL 

S*c:©i||7 b DNA Sffi T^li® DH12S fc. K: DNA 

J.Xdi^/-;UitlS!L, 1/5TE(TE SiJSH^MilliQT 5 bfc O)30M L 

fC^filbfc, Cin^n >'tf5^> h-fe:;i/ DH12S(GIBCO BRLM)500AiL Ir^^Sb, 

10 X.Uif ho-^u — i^ — 

BRL %t Cell-Porator(Cat.8erie8 1600) 



WiMikW : voltage booster 4k Q 

capacitance 330 tl F 

DC volts LowQ 

15 charge rate Fast 



mn^Wkm^^ (SOB) i2m.L \z±iimi¥<DnTvrc±mM^m^. 37"ct i 
mmMmm^L'rc$> —m^m^^M (Amp p^U'-h) ^oa, i% 

lOO/x g/mL 7 > t!-> U 2XYT 500 mL T^ftlL, if 

±V>7.h yi^Vft, m^^i&ii 30'CT-f y^^s.^— h U> Sfe;?lT^fc3 — 

mRNA J;0 randam hexamer JCT^J^L-fe cDNA VH 
family S pscFvCA-ESVHd 5^ — o — z:>if b, KL200 
^'f :/^U— * AIMSl tlxfe. (1.28X1010 <0iffi3£bi^^^ D—» 
25 ■tJ-'f^Jto, *^iJia, H^*mRNAd:t) human m primer iCT'&ffiL.i/S: 
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cDNA fC#7S:€- VH family ^ pscFvGA-ESVHd i^ — iz^ tl — ->^V. 

KL200 tffi*-a-t>-&;feme?-7-f :/vU-* AIMS2 tVft. (3.20X 10"> ©3£5£ 

D--imiB., #M^> ^^Sk, Mi^mRNAi.D human Ai primer tT-& fig bife 
6 cDNA§fetlc:#fc6- VH family * VL library fcila*-^t)ii:}*t 5 ■< U — £ 
AIMSStUfc. (4.50X10n><O3ffi3t Lfci7 P — » 

MlC(AIMSl+AIMS2) : AIMS3 = 1 : 1 TiS^U, IX 10" L- fci? n — > 
;&^e.;3:5^-f :7'5U-tbi^(AIMS4 iP?^), 

10 4-1-1 8cNcopFCAH9-E8VHdVLd OfP® 

pFCAH9-E8d Sdg (3(iL) (Hi ©4) * BstPI (3U/XiL) 

lOXHbuffer 5mL, DW39AtL tjg^b, ST'CT 2 WPbT. $IJ©P^Ma €rff o 

Jinir, Sad (IOU/mL ) ImL, 10 X L buffer 5 M L, DW34mL SrS-&LT 37*0 
15 T?2I^M, fftHS^^mabfc^, T:i5fa-xy;l'm^S«»bT, 4.7kb ifM-^lal 
itXL-fc. IiIiR#(trX:5'/— ;Vet®bT lO^tL tbife (pFCAH9-E8d BstPI- Sad 
irit). 

— :*r, y^-r V— liuFdOOpmoy/iDSML t:/^-^ UnRdOOpmol/ML) 5 

jiiL*S^b> 94*0-? s^i-Jnf^bfc^, 80*05 ^> TotJs^i)-, ^iftiite 30 4J-fc J: 

20 D Tzi — 2tfL ^:±IB-e#6tlfc pFCAH9-E8dBstPI-Sad 
W>t-1ML, 10 X ligation buffer 1.5 mL, DW9.5jiiL, T4DNAUgase ImL Srjg^ 

b, 16*01? 16 i^ras^fr^-iirfc. KJifi:^, x^'/-;i.fl:®!bT 3mL fraiaib, 

(Dp -6 1.5jEiL *^ViT, :*:J©m DH12S Zl > tf 5^ > h -feJl/ 20;iL ^XU-^r h n 
25 mmn'S:mmVX. scNcopFCAHg-ESVHdVLd ii ^ ^ ft . m 9 
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scNcopFCAH9-E8VHdVLd <Dmm^iSi'A^}Z^Vft, Sfc, Ell 0 ~S 1 2 \Z 
scNcopFCAH9-E8VHdVLd O-i >1J-- h a5©iaSiB5>J2t5yJ-€-nK: n — H S tlS 

5 Zf^-C^-linF (BB2?>J##: 6 1) 

GTCACCGTCTCGAGAGGCGGTGGCGGATCAGGTGGCGGTGGAAGTGGCGG 
TGGTGGGTCCATGGCCGACATCGAGCT 

linR (i3^#-^ : 6 2) 
10 CGATGTCGGCCATGGACCCACCACCGCCACTTCCACCGCCACCTGATCCGC 
CACCGCCTCTCGAGACG 

4-1-2 ecNcopFCAH9-E8VHdVLd'\© AIMS-4LM©ffl>i* 

scNcopFCAHS-EBVHdVLd 20iitg (20/iL) 10 XNEB4 buffer 30 L, 10 
XBSA30ML, Ncol (lOU/jttL ) 10/iL, AscI (10 U/tfL ) 10/iL) tjg'&L' 

15 T 37*0-? 2 i^p.g, ^issmma^ff oife. 7;?fp-;^y;i/m^*ibt'J;0, 4.5kb 

»r>T-€:llIJRb, XrS'y — ;i'a©UT lO/xL iibi/t (scNcopFCAH9-E8VHdVLd 
NcoI-AscI Bf Jt , 5 /i g e nfc) . AIMS-4 ^-Yl/^U-r^^^XSH (AIMS-4 
'^■iZf^V—^mfSi-r^':/^:^^. F) 20jug (20;tL) 10XNEB4 buffer 30 
tfL, lOXBSA 30j[iL, Ncol (10 U/mL ) lOtfL, AscI (10 U/mL ) lO/iL) 
20 tS-^LT sTC-v 2 s#PB^S^c:^-&;fe. T:^?n-xy;i'm^^®[rbT, 680bp BifM- 
^laiiXb, y—jvit^i^x loiii. iiVfc (aims-4 ^^f 'J-:/7X5 k 

NcoI-AscI ef>T-> lMg#6nfc). 

scNcopFCAH9-E8VHdVLd NcoI-AscI UrM" 2.5 jti g (5 M L) , AIMS-4 5 -f 
:/7;^S H NcoI-AscI ©fit iMg (lO/iiL), lOXUgation buffer lOwL, 
25 DW72ML, T4 DNAligase 3mL Srig^U, IGlCT 16 ^r^SHS ^ X^'y 
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-JVUcmVX SuhizmmV, -eOp-S l.SMLSfflViT, :*:8ill DH12S 3 > t! 
'f>h'b.)V 0.2mL ^xi/'i' hDjRu— >/3 > J: D J^SKIft b fc. X !✓ ^7 ha a? 
U-i^3 >m(D DH12S ^ SOC :^Jft lw*t;l, ST-CT 1 mm^^h-^Wi^ TYGA 

5 r:>fttZL^. 2.1X losTfe^ fc. — L fc:*:Jlilf;5^ 6 1:^^;^ 5 H W L 
2mg#6nfc. Iltl^ AIMS-4VL ^-f ::^5U-:7'7:^5 H^:L,fc. 
4-1-3 AIMS-4 VL 7 7 U - X 5 H'^CD AIMS-4 H ^©fflii* tJ^KK 

4-1-2 •r#6nfc AIMS-4 VL r:'"^ U— T'^Xa H SOO^g (200itiL) S: 
10 Hindlll (50U/ML) 20mL, 10 XM buffer 40/1 L, DW 240 /i L t S ^ U 57*0 1? 
2I^Fb1, MlS^slimSb;/^:^, BAP C75 (0.4U/j(zL) SlOjtiL^Jnb, STt^T 2 

^r^, 50"CT 15 ^j-SJSSi*::^. y ^ -JVUlkmm. y-;i'«t®UT, 20/il 

TE buffer iC^^bfc, CtllC, Xhol (50U/ML) 20;!iL, 10 XH buffer 40 Ai L, 

Dw 320/iL i£ii-&b, 37*01? 2 i^KSOisP^iaabfc. j:n*7:»D-xy;i/ 

15 m^?ic»bT, 4.5kb®f>tSlHliRb, X5^y-;P«tSibT 40ML (AIMS-4 

VL ^-r u 5 k xhoi- Hindiii BAP if>T-> 220/ig #e.nfe). 

— AIMS-4 '^-ff^O—'f^:^^ H eOOiiig (eOO/iD Hindlll (50U/ 
P.1,)20uIj^ 10 XM buffer 80 itiL^DW 100 *tL tS'&l/ 37*01? 2 ^iHI^»fbfc. 
7x/-;i/ia3am. X:5^y-;i.«C®bT, 50 jtiLTE buffer fc^^Lfc. Iinfc. 
20 Xhol (50U//iL) 20mL, 10 X H buffer 40 M L, DW 290 M L ^^l'^ L > 37'C~r 2 

mmmmmmMv-fto ^o^, bapc75 (o.4u//i/l) .^s ioml^jpl, 37*0 

?£lsiiliib, y—)Viit.mhx 40 ui. iii^ ft (AIMS-4 5-f:^^u-:/^x 5 F 

Xbol BAP - Hindlll BAP »f)t . 41 M g # ^ *l ) . 
25 JiB:^^ J; f5 ISM bfe AIMS-4 VL y ^ ZTy 0 -Zf ^ H Xhol- Hindm 
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BAPHfli- 50tf gO.l/iL), AIMS-4^-f ::^7U-y^X5 H Xhol BAP - HindlH 
BAP»rM-41^g (40 /iL), 10 X ligation buffer 30 /zL, DW 195.9 /zL, RtJt T4 
DNAligase 25 iiL L> le-Clf 16 I^KSJiS^ it CinST^ D-;^-^;!/ 

m^mrnVX. 4.5kb ir>T-^!HlJRb, / -;l/tt® t-T 1/lOTE buffer T 36 M 
5 Ltbfc (35Mg#6»^T.fc). iinfc, lOXkination buffer 5AtL, lOmM ATP 5 
Ai L, T4 polynucleotide kinase(lOU/At L) 4 M L ^ mta b , 37*0 T 1 WpraSJS 3 
•& . $ e» , 10 X ligation buffer 1000 U L, DW 8750 (l L, T4 DNAligase 200 

fih^m-^h. le'CT i6I^Pb1R^s:$-&, •fe;i/7 7-r'J^->'3 >^fTofc. i-:r^ 
y — ;i'-eiSai^, xi^y — ;i/it@bT i/iotb t 200i[iL cn^fflv^T:;*: 
10 MWDH12S n >fcr7^> M2:;i/5mLSrXW'i? hnjj^i^-v'a >C J; t) J^HiKifeb 
fe. XUi7 ha:^U'->^3>^<D Dm28 t: 50mL O SOCmmzmX. 37t:-C 
305i-JgStUfc^. TYGA^fl6 2 L T SO-C-llfe^* bfc. — fC S 

Ti^D->cD^IS^^i»fet>fci:Ji5, i.ixioii-ca&o;^. c:cD<fc5 tcL-T^S 
tlfci'n — >©^-&j&i&;5:^7-f:^5'J— * AIMS-5 tUfc. aiSCDa) fc, 
15 AIMS-5Ji:^*:ite?^>r U-S«S^-r5^D->0«*:fi975:«lji*^-r. 
4-2 scFv-CL^^:}!^^^-^ U— (AIMS-5)*^€) scFvCL 7 7 — ^ 

lOOAtg/mL OT^tf > S: Jra;lZt 2XYT^fl6 300mL * Atlfc 5 U 5/ h;KD 
7 9:^3 16*K: AIMS-5SiSI?KS 2.5mL ?&JP;t, 3 7 "CTiSi: ^^HU I^PbT 

20 ^#}c:iSfi eoonm \z^H^m^m=s:m&hf3i^iB.m^mi!i 1.0 izfi^^xmm 

^«?e{C^;l^/1-:7T->'l£(M13K07)^777L3a7t«9 12mLijq^T 
*.DH12S IzV^. 

5 U y h;KD:7^::^3 24*lr 2XYT^%600mL i: 100 ju g/mL O T > fcf >- U 
25 > O.GniL, 50 jti g/mL T > O.SmL, 7 r — DH12S 
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200mL SJjn;3tT 3 7 "Cl? 20 i^lBlii t •5^5lb;^i. 

«^t:tt4*C-C SOOOrpm, 1 0 ±m^Mtb^o ±miZ 20%<Di^V 

xg^l/>i^U 3-;V/2.5MNaC14L^linAT*52 0 ^IH^J&Mca^bfc^. 4 t: 
X' SOOOrpm, 2 0 ^J-r^M'D', it^^ IL <D PBS -e^;(>^L.> 20% © Jjf U k > 
5 ^^U 3-;i'/'2.5M NaCl 200mL ^JDAT*9 2 O^J-ra^JS^lcglJ^bfc^, 4'C-Z? 
SOOOrpm, 2 0 3!j-W^iL>bfc. ±?il*itTT 4 "Cl? SOOOrpm, S^J-RgM'Cf 

UTtt^^lHlJR «t®a 0.05% NaNs SJJD^jt PBS -C^fiPL/, 4'CT? 

lOOOrpm, 15^mM'ij>V. jb?»^ ©JR L.;^^, 4 "C T SOOOrpm, S^W^Stc: 

e^^S^^ PBS T 108, 107, l08#JKb, 10/iL * DH12S 990ml fC^Sfe^ 

■B-, 3 7 'C-e 1 B#ra^«L^:fe. ems LBGA >^l/- hfc 100;iLSlViT3 Ot:T 

S#ffibfe,7r — 57Slll£M?K^ 2 %;^^A5;i/i7RaJ0.05% NaNs^-^trPBS 
15 K 2X10i4/mL fcJfeS J; 

5. scFy-cL ia^^-f u e>#^©tn:M{c#^«){cie-a-r§ y T-S^Oi^ 

^Hifi^'jTftt, t7*;l'taM t C.elegans (DrnMP^Xm^VX^,^ ?> ^ ?>n 
S cDNA-e»§ rcC046J <D:kfi^m-C<D^mM'^^M^^fto M{^m\iZ\iS.. CC046 
20 ON*^<J) 96 T5 y^lC^B^-rSgP^j- (CC046 filM) ^ffiV^feo CC046 in:JltC 

5-1 u-x>if^Ks^«'®fps 

CC046fiiIS^ PBS -e 20Mg/mL tCpML, Ka^i^ 3 * (Nunc ttS Maxisorp) 
25 \Z3mL-r^miaVX A'C-C IS NfM^f h bT, K^«F«g^®'^^M<£ 
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5-2 ^}-->ifmVF 
5 f^iSbfc*iMlR^^K®JWlr4-?#fc AIMS-5 ^-f :/7'J-s 2«;^4^A5;i' 
i7 , 0.1%Tween20 '^m PBS fc:;feS<k5^fi?lxTlX 10"CFU/9mL PIS b , C 
©lfe*&5gt«f 3 3mL T-:3lSftlUT 25 1: T 2 1^ W H $ ^ , 

0.1%Tween20 SJPAfe PBS T 4 HI, PBS T 4 * JcO^SSM (MilliQ 

O.IM h U xg^;i/T5 > (pH12.3) ^KS^If isls^fcD 3mL^inb, u — T^—if 
-^ffl ViT^MT 2 0 ^J-r^SJiSS-a-alEglS-arfc^. IM Tris-HCl 
(pH6.8)l.lmL SJn^T't'SlU, C10|g?£lH|JRL'fc. 

5-3 m^viay r-'Joymm 
15 ©JRUfc^J* (7 7-i?©:^)»ll'^®15S5s) {^}vn—yr'--^<r>mVk) iy r 

1) 7 T — 5?CD:^J©||'^©^S^ 

;*:i^lt(DH12S)* 2XYT ^SS 50 mL T^flb, JS:^ 600nm ©KJteflfj&S 0.5 \Z 

i3i^i^'^mm-^^> ±m'^mm^'^ity r-vm,^M^xz T-cTn^ra^ar^ 

20 ««Lfc:, 

2) — 7 T — v'O^Jfe 

l)<D«il?K 62.3mL ^ 0 , 2XYT ^Sfi 425iiiL, ^0% if )V — 7. 12.5mL, ^ 
lOOtf g/mL 7>lf>'U> 0.5mL*Jn^T3 7 "C-eiSt^S 600nm 

0.5 4t:, 5000rpm-t?l 0 ^PeliS'L^ L- TM#: €r «t 

25 S^li:, laiRLT lOOmg/mL r^tfi^'J > O.SmL SriPAJt 2XYT^flfe 300mL 
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tC MM b feo Jltl 3 X lOiOcfu/mL (D-^JVA — yr — z^ M13K07 ^ 1/100 SJJO , 

^il^^^^ae)3 7'ClC@6ejfcigii& (2XYTJgfl6tr 100A£g/mL 7>tfe^U>t 
70/ig/mL '>>SJnAfclS) 900mL ICJJB;1T 3 7 t: T— ^ b 

6 3) 7 r — i^^iaix 

2)®iS^?e*4'CT?7000rpm, 1 0 4J-|SliS'i> b » ^(D±miZ 2.5M (D&H^-t h 

u '>A^Jn;ifc2o%©5}?ij x5=^U'>;5'u 1/5 Sip^T^S-e 2 oi)-ra# 

eUfem. 4 T SOOOrpm, 1 5 ^J-MM'L- bTit^^ IhIiR b , 1/10 4 

oSiM PBS <feJjnATJ§^»b, 2.5M ©m'fk;:t-b U !:7A*Jn^fe 20%®7i?ij 

10 Xf^lx^i^U 3 — 1/5 fiJn>LT4'CT 10000rpm> 2 0 ^)-WiS'i>bT±t*S 
itT, $ & \zy(.\:^>yO>hX4X:-x; lOOOOrpm, 2 ^^jS'L>bfe. ^tlK 0.05% 
<D NaNsi^JDAfc PBS 1/100 aSaATefclS^£^^ b, 7r-i?&lsliR 

bfc. 

5-4 iii|fSbfc:7r-5?KJ:-5B:^i' U-->^ 

2 ma ; PBS+0.1%Tween20 T? 6 ©, PBS T 6 HF, iSM bitSM*"!? 1® 
20 3 HI a ; PBS+0.1% Tween20 T 13 HI, PBS T 13 lal, i^tt b fc®^7jcT 1 HI 

■^it. ^(Dm^ji'A—yr—i^^Mmyik-^'ii^z.iifs.K&mm^^'T^z.tiz^ 

25 ?), :f^mni^iZ cpSm-^macFvCJ.^i^itl^^m-^tlXK ?>Z.ii^^M.Vr:i, 
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5-5-1 cp3gS-&SscFv-CLin:#®^^®l^ 
5 U^iW^^i' U -->>/fcJ; D#e)nfc7 7 — 5?S:::*:J©M DH12S tC^Sfe 

^■li-fc. ^^Clr, 7r-5?©^Sfeb:/5:;»:Jlim5£, YTGA^ai 100 
M g/mL ODT>tf->U >-g-^ 2XYT%i«l) ^fe-^tT^^cJefflifc * *^T^fc3 
D-— CD4';6^6^+1@S:®S^b, 100/ig/mL 0!)7>tf>'U >^ 

JJD^fc 2XYT^«! 3mL fC^tl-en®^ 0->2:4t^i^^:eSlbfc. 0.1%i^;l^n 
10 t lOOjtig/mL ©T>lf U >«rJnAfc 2XYT^:% lOmL b fc^ 

m.WL^ loOitiL ^xn, MScJiJtfflfc^bfee., im ® iptg i-{'jzfn\i)V-\- 

1.5mL ^X»/'^>HJl'75^3. — 4t;T lOOOOr.p.in. S^PbIM'LnL 

15 5-5-2 ELISAi*K<kSial^«g^ffiffi (.7^4— "r-i—) (OMM 

S-r, ELISAfflOT'l/— h^e^TCDckStCi^MLfe. CC046 ±r[!S lOMg/mL 
£ 96 oi ;l' V < O -< — y — h (Nunc %tK Maxisorp) 03 & "Jf ;HC: 100 
jtiL^llPUT4*CT? 1 SNf^lSS-^^-frfe©-^, 5 %BSA"g-WU VKSSStg? C/P 

1 bT^enfcy W'— Sto^c/xji'fc, 5-5-1 -e#&nfc^*^^ loo 
ML-ft^sn;!, 25'C 1 1^ MR fc. KiS^, PBS-e4|pH5feli^u, 5oo<&#»[ 

(OU-:^^ cp3 Mfls (MBL@) ^ lOOtfL in^T 25*01? 1 NfMKJS^tirfc. 6- 
"^^i;!/^ PBS -e4 lHl!5t#bfc^> 1000 m^MVTc HRP lia-V^SC7iJ-^ IgG 
25 ta* (MBLiS) S lOO^iL Jin;^T,. 25*C1? 1 RfF^Sitf:$1±fc. BmPBST4lHl 
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:t)Vhy3i~u>':^7s.>iimwtih:^m<omw. looML ^MxxmmR 

JitJ^iirfc^, 1.5N U lOOtf L *JP^TSl5Sr^±l/> ftft 492nm tCcfe It S 

5 il t3&tfcj&^:3fc.DNAmSi35>J©i5ltlTtt,DNA->-i?X>-y— (LI-COR 

5-5-3 ^6^M^^fefe{c:J;5=&i^n->®iaMiS-&Stt©ifct55 

5-5-2 T#&nfe ramo^' □->irt?ViTiaMi^^?Stt=£^fe^^7fe^-fe^fel- 
J; D JtUEUfc. ^&^§fe•feG)*^•i^^^C^4 Celegans OlS^E (^^i^S:. 
10 ^^aiCD:&fe*fflViT Celegans SiaWb, giWIP^^^SlSB 

v-r F^f ^7. zTi: 10 ^W^Ufc. -20'C}c?^j^bfcT-t h>}z lO ^ 

15 ifefc, 5.-5-2 -pi^e (fi&ft;&«^*6nfc) (.scJvCh mi$^m 

m) <Dmm±^^ 5% 7.^ M.S. PBS 2 m\Z^^l^^ 25jLtL «-±f3-e 

^Itbfc Celegans © U 7 -I* H i^^:^ Jh«)?!]aiJEtC^JP ^iSl? 2 1^ 

R^£:^.Sl#«2S-;^7-f H^^;2:35i6l^#.ife?tlS(0.1MTris-HClpH7.5, 0.2M 
20 NaCl. 0.1% Tween) IC^il-?? 10 ^J-P^g bTJ5fe^*ff o fc, ^5t#^«:5l D 
Tt)3 2Sl^i;jgfP£^f3jgb:fc. 
iSclc^U-^ta cp3it* (cp3 3^>/t^S^^'^•^^=^^^:^fe^^•r5^^ tKi^oTf^S) 
5%;^=¥^A5;i/>:7-g^% pbs t 200 ^&l&§ebfc*>(D 25MLSx^'fH5^^;^± 
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i^ViT, Cy3 gilt^C'U-^ IgGMflE* 5%X=^^A5 PBS T 800 fll^f? 

S*£:/0«i^Tb;/t€>» ta^lr^SrX Hi^^:^*^^!^^, tfe^lS (O.lMTris-HCl 
5 pH7.5, 0.2M NaCl, 0.1% Tween) "t" JC^iS-r 10 ^J-WiS LTiife^Sff fc. t5fe# 
?g^flStD#;tT'fe5 iSfl^DSIf^^aiDjlUfc. 

i^ViT> 50mL ©Sfe^l^^lC Img/mL DAPI Sr 1 M L ^ftl L , J:©4'K;^^-rF 

10 5-5-4 ox.yf.ir-^'fuv u—^/<D1^^^^^'^m'&o\tM(. 

e^Tfci^-r^a^^^tcj: D 5-5-2 -e#enfe#5' p->'©^igig^stt<£jt 

CC046«®SlIl* 1 P- — lOOng Sfctt lOng^* SDS-PAGE 
^iijUfc. SDS-PAGE y;!/*;'^ ^yU-^fC^E^bifc. 

^jai? 1 ^MS^S^, 0.05%Tween20-PBS T 3 liltfet?;^. ^mm^(D?^ >Zf 
U'>(cKcp3^#: (500 5%;^4^A5;Pi^*#T) Sr^JUb, ^iST 1 

^P^SlSSit:^. SJS^ 0.05%Tween20-PBS T 3 HI^o fc. 
20 Jfe#-^i5>.;<>:;^lx>(c HRP :^^-Y^ia^7-y-^ IgG iri^: ( X 1000, MEL code 
No.458) ^mHah. MU-^ immKf^^'^rCc 0.05%Tween20-PBS t? 

3 0^0:^. 

-ffc^SlTieSS^ (Renais8ance;Western Blot Chemiluminescence Reagent Plus, 
NEN Life Science Products, Inc.) ^ k > b , ^ y ZfiZ^Aj-^. 7 -f 

25 )vj^\zmytvrc, y ^ )ui:.^m¥itiyxmM^wm\^rc, 
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u±<Dm^:Bi.u 5-5-3 (Di^M^v. m%mmi^^m^om\^^i7u->^m^v 

{^7 n — > CC046N2 tH?^), e^l^CD^i^KffiVifc. 
6 . cp3 m-^M. scFv-CL taft:*^ e> GFP M-^M scFvCL fit^4i'^©gg«l 
6-1 GFPm-^M scFvGL.tn.i^mMm^^ ^^--(Di^m 
5 Bl 1 3 CDb) TiSfc3^$n-5 J;5 fc, p6XHi8-GFP ^tJ^— {.i? U>=t V 1^) 
His-tag iB^JcOISfc. AscI U-'T h ^#10 UTfia^'^i^ 
p AscHGFP M U . 

Z.(r>-r<.fp ^ — Oi AscI ■y-'f b scFv-CL jieT^rJf AT§ ^ t J; t) . Hl^® 
if[**:iS'>/1i'®^^ffl©'<i7iS'-dS^fife-rS (@13©c)). Z.<D^^9 — ii^ 
10 f!^$n-5*x«:tt scFv-CLST?» 0. GFP His-tag ^itX^-Q Cl,^mz.m^t 
S C t t3*S, 

AscI •y-'T h<lr#in-r§A#W?^tiif^«£;T©J;5fcf?ofe, p6XHis-GFP ^ 
i'^'— (0.1mg/mL)0.5juL, lOXLA PGR bufferll lOjtiL, dNTPmix 16mL, 25mM 
MgCk lOtf L, y^-f -7— GFPAscF (lOOpmoyjttL) ImL, :r^>f ■7— GFPAscR 
15 (lOOpmol/jti L) ImL. LATaq polymerase (5U/mD 1/iL, 60.5jtiL &:ac± 

-ejS-a-b> 5^7;p:t'f 2 ji^inbT,94'CT 5i)-#Mb;fe.94'C i^.sst; 
l^J-, 72*0 4^J-* SO-y--!' i7;HiD)gb, ^ StC 72'C, 7 5)-f h 

GFPAscFprimer (ffi5U## : 6 3 ) 
20 TAGGCGCGCCAGGGGGGTTCTCATCAT (27mer) 
GFPAscRprimer {M^\^^ : 6 4) 
AAGGCGCGCCATGGTTTATTCCTCCTT (27mer) 

#6.nfc PGR aii^^T^f n-xy;i'@fiti3c«i-c5i^^. x 
25 a^y — ;i'it®bT lOMUcig^ufc. emt, ioxneb4 buffer lo ml, iSM* 
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75iiL, AscI (lOU/L) 5/iL ?£iP^, 37'CT 3 ^P^^iaUifc. 1 /5 S2:7:3Ef n — ;^ 

if;imfs.mwivxs^<omh-^mitih, y-juitmi^Tmmv, so^lo te 

buffer t'^filL/fc. ZLn^^'i^—'^3>K}^\zm-^'f^ ^531©:&ftK J; 0 

5 ±IStra^cD:;&^lCj; 0 , RFP (Red Fluorescent Protein) Bt^M scFvCL 
tn[**:*%31$-B:-5^i'^— pAscHRFP ^f^KTSJ: dtlSffl 
UTeAToaif^i£fTA«» RFP BH^M© 8cFv-CL Ji#:Sfe^S^-5 21t;&«-e^ 

6-2 ^7 D — > CC046N2 J; 0 scFv-CL 
10 O — > CC046N2 ^ffiV^T PGR *fe&ff scFv-CL M^^ite^Sii"!® L fc. 

0, scFv-CL ^*^®e^gK^i-tCn- y®iH^JS:^it;$-&75:Vi^^tc: 

15 FCRmzm^^Tz^^^-^-^SKTKL^-r. /jn^c^sp^a^ asci §pfi:-T?» 

■5. 

Forward (Asc3F) (E5>J»-^ : 6 5) 

5'-AAggcgcgccAGGTGCAGCTGGTGGAGTCTG-3' 

20 Reverse ^^-fV— (AscR) : 6 6) 

5'-GTCGACTggcgcgcc-3' 
PGR }*©*#:65i;&:;&feS:64Tlc^-r. 

^ D — > CC046N2 0.5 /i L, 10 X buffer #1 10 Al L, dNTPmix 10 M L, 25mM 
MgCh 4AiL, r/ =7 ^ ^ — Asc3F (lOOpmol/ ;tL) l^L, =7 -i — AacR 
25 (lOOpmol//zL) IXiL, KOD polymerase (2.5U/AiL) IjtiL, 72.5 /iL 
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7xy— ;^^aa, x^'/— ;i/j5tKbT iox^l csaibfc. 
#6nfc PGR mi^\t. 7^a-7.y)vmm.^m-(:m^^^y:i^/-)i^Mm.^ 

5 x3'/—;l'a:®UT IOmL O TE buffer fCJliSLfc. 
6-3 fgaS'^i^^' — '^O scFv-CLiix#Jt'e'?C!)#A 

pcr;^*^ 10 

10 X NEB4 buffer (NewEnglandBiolabs W 10 L 
10 SSmg?MilliQ 75 ML 

AscI (NewEnglandBiolabs® lOU/jtiL) 5juL 

37t:tr 3 i^rasfS^, i/2a^7;9p-7.<^;i/«m^»LT@W©Sff>i-*lii 
fi&;&> raint^^ffl'^i^^^-pAscHOFP (Si sob) TS) ^fHiss^^^aia 

.15 L, 'J-> ii^y hTJltSbit. 



MfS^SS^ZLSbfc pAscHGFP 2jtiL 
20 iiJ|®#^i2LSbfe PCR]e% IML 

10 X ligation buffer 1.5 jti L 
(T4 DNAUgase KimH) 

lOmMATP 1.5 /iL 

MMSipMilUQ 8/iL 



25 T4 DNA ligase (^ j@}t lO V/fiDlUl. 
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e^JhCDSfP©iei&#6)nfe'^i7^^— (pscFv(CC046N2)-CL-GFP::/5;^5 H) s 
GFP Bt-g-M scFv-CL M#:f^SS{'fflVifc. pscFv(CC046N2)-CL-GFP T^^J^^S HCD 

DNAm^i^zST s. ymmn^m i 4 fc^bfc, 

5 7 . GFPil6-&M scFv-CLirtft:©^^ 

7-1 pscFv(CC046N2)-CL-GFP :/7X5 H®;fc:]^tl'^G)#A 

pscFv(CC046N2)-CL-GFP ^'^XSHSifflViT. X.U i7 h a:^U — i^ 3 >\ZX 
D;*:MWDH12S ^?^KteMLfe» *#:e<7{c: « pscFv(CC046N2)-CL-GFP 

1/10 TE SuHzmmhs cin£n>tf5^> Hr;!' DH12S(GIBCO 

10 BRL®) 20itiL fcMlSL/, X ^7 h D jj? I^ — a ^^fx-p fc. 

BRL Cell-Porator(Cat.series 1600) 
m^^W ; voltage booster 4k Q 

cap acitance 330 M F 

15 DC volts LowQ . 

charge rate Fast 

^nm^m^m (sob) zmL \z±mmi¥<DmT vft±mm^mx. sTti-c i 

©S-a-ttO.S. 1.7, 4.3kb <DS$©»rM-*«»&nS){r J; ifASnTfc scFv-CL 
31 O IRI ^ *»iE b ^ D - > Mi^ b . 
8. GFPBfi^M scFv-CLM^!^©*&SS.r;j^«f 
25 8-1 GFPii'&MscFv-CLSl^CD^3^il^Rat»© 
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*-r, 7-1 »r J;-pT#6nfe pscFv(CC046N2)-CL-GFP l^^h-D^m 
1 'J y h;P«> 100j[ig/mL7>lf S'U 2XYT ^ifefcSiSb, 30'Cl?*& 

flbfc. :feMm<D5g^Sr&S 600nm ©®:Jt*fc<k OSilJtb, log phase Jfe -D 
tCl^Tr, ImM lO^^cJ; p IPTG ^^Jnb, 30'C T ^ & Id 21 b ifc. 

6 mmn^MMm\^Xmi^^^UV. 30inLO50mMNa-U>S^M 

«SjE/300mMNaClpH8 ?feia^, jS^tifeM t J: D «{*:Sr?i![5?'Ufc. tUVfm.^m 
•b-^mV. ^<D±m 30mL *¥^fkbfc m-NTA 7 ifSn — 7.^3 ^ Mi^)l^^& 2.8 
mL)CTy9-< b;^. 50mM U h U "^A/SOOmM NaCl pH8, 250mL "T? 

^ ASr^^^Ufe^. 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 120, 150, 200. 
10 250mM-r 5t5^V/— ;l/ linL-C^mUfco€^jgffl:7^i7 5^3 >fc«[* 366nm ©716 
*Rg«b, m:Jt*^i-S:7^i7 ->3 >(30-90inM)*3l#ibfc. a*^Ufc7 5i'>' 
a ><D^ >/^i^tlSft^?S!)^bfc^:^. m 200 CDiS'>/1i7M;5«»e)nTVi;fe. 

8-2 sDs-TAQinz ^^mm^>/'^'^n<DmvT 

15 8-lT#€.tL}fc»aa^>7'^i'«®t£* SDS-PAGE -e^Wbfc. itlSiaJ t 

SDS-PAGE 1 Sfc^bfc. 0 1 SC^V^T, > 2 ;0t»S8rS' >71 

8-3 i^Sa^'>/1i7S|(DBLISA^te<fc-5^JSiS^fiHt {7 y >( ~y- .( -) 

8-lTli6nfe»S!l3'>/1i7M (OFPSSl^MscFv-CL^ft:) ©fillg (CC046) \Z 
25 ^-rSi^-&ffi14«- ELISA fife JciDSlDe bit. M:i^m:fS.:BmiBi.U^W^&.TiZ^'ro 
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^•f. ELISAffl©yW'- hSretTO<k5Kg)lSL.fc. 20m g/mL * 96 ^7 

a^A-r-i !; a^-i ^ — Z^U— h (Nunc Maxisorp) O^C7 lOO^L ^ 

tahx 4x:-r^i 8mmm^-^it^<D%. sxbsa (-fay if m) ^^^z^)v 

nB^^^^^^V1t^<D^ 100juL-roJP;3L, 37"C 1 I^MS^K^-frlfe. SlS^, 
PBS'C4IIIi*#b> 5000^gf&5^CD^7U-^irL GFPia#: (MBLtt®) 100/iLi)n;tT 
37'C-e 1 ^P^SJS^iirfe. PBS T4IiIiSfe#bitm, 10000 

10 HRPliit-¥^*l">U-^ IgG^#: (MBLS) «100MLin;tT. STt:-?? IP^MK^S 

s-frfc, #':7x;i/<£ PBS T 4 msfe^^Ufc^i, ^fi^H^?K(oPD)* loo/iLiin;^, 

■€-<Dig:S, 5-5-3 cp3 M-^M scFv-CL Jaft: i: H^CDjrilS^gttd^ES* & tl 

15 8-4 «fi!l^'>Ai7S^M*fflVifc^6^m3t^fe 

^tC. 8-n?#fe»S^' ^/'^cJ'M^^JC, Jrilg CC046 fC#S«)tC^^b, 7&^■^ 

5 Celegans ©MiiajjaiCO Vi-CffeSEm^t^fe^fr-a fc. 

Sf. 8-1 T#fcifilSi:S' >/ti7Mjt^(scFv-CL-GFP)* 5% ;^^A5;Ui7-^^ 
20 PBS T iMg/mL fcH-f^b, 25/iL SrftlKiE^feSffi-eipffibifc C. elegans 

* (O.IM Tris-HCl pH7.5, 0.2M NaCl, 

0.1%Tween) tf Kl^MT lO^J-IBISl^^ D #^Tt> 5 l*I^DSf^&Sg 

25 50mL Img/mL DAPl 2: IM L ^Jfl d © ICT. ^ F 7 Sr^ 
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J: 5 fcUT BIS bfc ;K0Sfefelli©m^»' tt. y^}U^-±y h 

No.lO (S&ig^'f ;i/':S'— BP450-490. ^< p y 5 7 — FT510> /t U 7 7 ^ ;P 
5 -BP515-565) (Zeiss *fcM) SfflVifc. i^fi, DAPI DNA Sfefe^Hf^fCff 

\Z GFP fciSmT^^^m^^n-S. tttjSO iiiriM CC046 S^^-T^^)-? 

©#aEj&ta^$ns. j;ot, mM^>/ti'S^*£4'fc, cco46 ^^^swfc^m 

10 L, ;5iOm^*!ai-r-5 GFPBfi'&M scFv-CL^^^0D#ft*«?6S$n:fc. ifc, CC046 
«1''i>«ttc^«E-r5 2:a:*«fe;&iS. f^. ^HidT^b/SigPiJ-fcK dapi ir J;sm 

^ft. Ml 6©bti, 5-5 T#e>nfci^ D->J; D5l#bfc cp3 St^S scFv-CL 

16 UT±i®©<k'5 Jc:^7-9-^fii cp3 ^flfS, 3 3>:M**: t Cyanin3 SSa-V^K^z-y- 
=^^IgG^# (Jackson Immuno Research Laboratories) ^fflV^ife. ^WBTi^Ul^lciB 

Bil 6 CD a t itK J; 0 , cp3 jSK-^Si scFv-CL St#: J: t) *> GFP IK-g-M scFv-cl 
20 gi#:afflVifc;&)&t^gRZ/^li6ffiOj*l35^e.MtlTViSil t^t>*^-3fc. cp3 
JK-^M scFv-CL^#^fflVifc^^®^fe^om^lc:tt, ;i/^-iry h No.l5 

LP590) (Zeiss as) ^ffltifc. GFP Bt^MOS'&ill^filfc DAPI J;S 

DNAlfefi?£(^l^fCffofc. 
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B6^M scFv-CLS#:30i 6 GFP M-^M scFv-CL ^^'^©^tftj 67.0 Ti^feKUl^ 
25 7iV>b^«^F^{C:j3ViTli[gEi^ffi-r-g>C:i:*«T#§. 
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^fe ® ^ » :fe ^ <D t/i ai KM f IJ ffl -e ^ S t A -5 . 
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ffi ^ o US a 
scFv mi^ t:mm-r ■§> x@, 

5) Xg4) T#6nfcffimA'^i'iS'-S^ViT«^*?^K^mb> BtrlBlli-& 

CDieH^1^5Lttm2^t:gB«c® scFv*t#<Df^SS:&S. 
20 4. miam^^' GFP, RFP, BFP> YFP> CFPRy^Zltl 

mt-r stt^cossBa^ 1 :s75s^ 3 «o Vi-rn75^t©is<^) scfv ^^of^^:;&^. 

5. fS*©®igBl^7IrSB4^®Vi-m*iK:Sm©:;&fefc«kDf^S$ti-5, Ik 
^fe^' ^'/'^ K b scFv in:#:. 
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«r®fr-5m^3^>/1i'SI&Sl^bfc scFv 

7. tuffim7^3^>/ti'K«. GFP, RFP, BFP, YFP, CFPROfJin 

9. »^o$gBi^i^tcsaic©xsi) ~4) ic i D^»$n<5> scFv^#me 
10 1 0 . MiH scFv m^m.&^it VH jtfe^. u >*-i33?y, VL ro^ cl 

11. mfam^37>7i/7®«, GFP> RFP, BFP, YFP, CFPRO^Zl 
15 1 2. etTCD«j[i^Wr-5iffl*M^'^^^'-. 




id XhoINcoI 



Asd 



VH linker VL-CL Ms-tag GFP 



Ptrc 



lacN 



pBR322 orl 
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13. 5' m^r)m\Z. P8J&3H>, scFv^#:Me^*»A-r 5gl5&> Rzsikyt 

> /I M * 3 - H -r 5 maiB^j * *T s fss'^ ^7 - . 

14. WI3 scFvS[#:ite^tt. VHjie?. U>;^f-BB^J, VLjte^. Rt/f CL 

^BaJiJtOlHIJc: His-tag, myc-tag, X\t HA-tag H-r54fiSE2?"J*=tTi>» 
16. MnSm^^^/^tJ^Stt, GFP, RFP> BFP, YFP> CF P'R.ZSH 

1 7. scFv ia#:^-?-0!5*®fr^SbTViS 7 r-i^i' □ — ^fc.}: 0««feSnS 
scFv0i#:5-f :/7U-> Rt/t 

15 scFv ^#:fP®ffi y h . 

18. BlIoB scFv St*S« VH MJ^. VLM«e. U>:<7-, S. CL M «0 JJ^ 6 « fife S 

1 9. scFv^^jteT'£WrS7r->^i'n->Xtt7r-':^5 Fi7D->*>6 
20 scFv ta#ae^^m*-3itJii^l-J; DKjie^^®^^:g!tlt^3t3'>^'^^7K^ 

scFvJtfl^f^^ffl + y h. 

2 0. S&IB scFv ttftite^ « VH ae^. vLite?, u>*-bb^, ro^cl 
25 2 1. «fliB^i7iS'-efe*©®[iami s^TiM^i 6:®ov^-rn*>cfEtic^n^ 
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F i g. 2 

AAGCTTGCATGCaU^TTCTATTTCAAGGAGACAGTCATAATGAAATAC^ 
TTGTTATTACrcGCTGCCCAACCyVGCGATGGCCCAGGTGCA<X:TGCAGCAGTC 

CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGTG 

AAGCAGAGGCCTGAAAAGGGTCTAGAATTCCCTGACATCTGAGGACACTGCCGTCTATTACTGTGCTGGTTA 

TGATTACGGCAACTTTGACTACTGGGGCCAAGGCACCACGGTCACCGTCTCGAGCGCCTCCACCAAGGGCCC 

ATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAA 

GGACTACTTCXrCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCyVGCGGCGTGCACAC^ 

GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTCGTGACCGTGCCCTCCAGCAGCTTGGGCAC 

CCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATC 

TTGTCATCACCATCATCACCATTAATAAGAGCTATCCCGGGAGCTTGCATGCAAATTCTATTTCAAGGAGAC 

AGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCGGCCCAGCCGGCCATGGC 

CACTAGTGACATCGAGCTCACCCAGTCTCCAGCCTCCOTrTCTGCGTCTGT^ 

ATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGTACCAAGCTCGAGATC^^ 

CACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTC 

TGAACAGCTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCC 

TGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCAAGG 

ACGAGTATGAAOSACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCACCCAT^ 

GCTTCAACy^GGAATGAGTGTTCGGCGCGCCAGTCGACTCCATTCGTTTGTGAATAT^^ 

ACCTGCCTCAAO^TCCaOTCAATGCTGGTCGCGGCTCTGGTGGTGGTTCTGG 

GCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTG 

ATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGA'TGAAAACGCGCTAC 

AGTCAGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTG 

ACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTCGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCi^ 

TCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCC^ 

AATGTCGCCCTTTTGTCOTTOGCGCTGGTAAACCATATGAAT^^ 

TCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGT^ 

TGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTGCTAGCTGTCGACTGCGCAACACGATGAAGCC 

GTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTATGAGATCTTACATTTACCTAACTTAAA^ 

GAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCT 

AAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTC^ 

GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTC 

AGCCAAAGCGCTAACCTTTTAGCy^GAAGCTAAAAAGCTAAATGATGCTaVGGCGCCGA^ 

TAGCTGGGAATTAATTC 
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F i g. 3 

MKYLLPTAAAG 
MGCT£GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTG^ 
Hindi II 

LLLLAAQPAMAQVQL QQSGAELVK 
TTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCA GCTGCAGC AGTCTGGGGCAGAGCTTGTGAAG 

PstZ 

PGASVKI*SCTASGFNIKDTYMHWV 
CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCAC^ 



K Q R P E K G liTSEDTAVYYCAGY 

AAGCAGAGGCCTGAAAAGGGTgTASMTTCCCTGACATCTGAGGACAC^ 
XbaZ EcoRl 

DYGNFDYWGQGTTVTVSSASTKGP 
TGATTACGGCAACTTTGACTACTGGGGCCAAGGCACCAC GGTCACCGTCTCGAGC GCCTCCACCAAGGGCCC 

BstPI Xhol 

SVFPLAPSSKSTSGGTAALGCLVK 
ATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCC^^ 



DYFPEPVTVSWNSGALTSGVHTFP 
GGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACA 



AVLQSSGLYSLSSVVTVPSSSLGT 
GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTC 



QTYICNVNHKPSNTKVDKKVBPKS 
CCAGACCTACATCTGCAAOSTGAATCACAAGCCCAGCy^CACCAAGGTGGACAAGAAAGTTGAGCCC^^ 



CHHHHHH** 

TTGTCATCACCATCATCACCATTAATAAGAGCTA TCCCGGQA GCTTGCATGCAAATTCTATTTC^ 

SmaX 

MKYLLPTAAAGLLLLAAQPAMA 
AGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCGGCCCA 

Sfil Ncol 

TSDIEliTQSPASIiSASVGETVTIT 
CACTAGTGACATC GAGCTCA CCCAGTCTTCCAGCCT^CCTTTgreCGT^ 
SpeX SacX 

CRASGNIH. NYLA KLEIKRADAA 

ATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCA TGGTACCA A GCTCGAGA TCJ^ 

Kphl Xbol 
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F i g. 4 

PTVSIFPPSSEQLTSGGASVVCFL 
CACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGT(X:C^ 



NSFYPKDINVKWKIDGSERQNGVL 
TGAACAGCTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCC 



NSWTDQDSKDST'YSMSSTLT L.TKD 
TGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCAAGG 

EYERHNSYTCEATHKTSTSPIVKS 
ACGAGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCACCCATTGTC 

FNRNECSARQSTPPVCEYQGQSSD 
GCTTCAACAGGAATGAGTGTT CGGCGCGCCAGTCGACT CCATTCGTTTGTGAATATCAAGGCC^ 

AscX SalX 

LPQPPVNAGGGSGG6SGGGSE6GG 
ACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCOXrrcGTGGTGGTTCTGGT^ 

SEGGGSEGGGSEGGGSGGGSGSGD 
GCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCOGGTGGT^^ 

FDYEKMANANKGAMTENADENALQ 
ATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCT 

SDAKG KLDSVATDYGAAXDGFIGD 

VSGDANGNGATGDFAGSNSQMAQV 
ACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTO 

GDGDNSPLMNNFRQYLPSLPQSVE 
TCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTO 

CRPFVFGAGKPYEFSIDCDKINLF 
AATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGAT^ 

RGVFA FLLYVATFMYVFSTFAMlIi 
TCCGTGGTGTCTTTCCGTTTCTTTTATATGTTGCCACCTTTATC 

RNKES* S TAQHDB A 

TGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGG TGCTAGCTGTCG 

Nhel Sail 

VDNKFNKEQQ NAFYEILHLPNLNE 

gtagacaacaaattcaacaaagaacaacaaaacgcgttcratgagatcttac^ 

eqrnafiqslkddpsqsanl''daea 
gaacaacgaaacgccttcatccaaagtttaaaagatgacccaagccaaagcgctaacc^^ 



kklnda'qa pkvdnkfnkeqqnapy 
aaaaagctaaatgatgctcaggcgccgaaagtagacaacaaattcaaca/^ 
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F i g. 5 

EILHLPNIiNEEQRNAFIQSLKDDP 
GAGATCTTACATTTACCTAACTTAAACX3AAGAACAACGAAACGCCTTCATCCAAAGTTT 

.SQSANLLAEAKKLNDAQAPKVDAN 
AGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACGCGAAT 

* 

TAGCTGGGAATTAATTC 
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F i g. 6 

AAGCTTGCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGA 

TTGTTATTACTCGCGGCCCAGCCGGCCATGGCCCAGGTGCAGCTGCAGCAGTCTGGGGCAGAGCTTGT^ 

CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGTG 

AAGCAGAGGCCnXSAAAAGGGTCTAGAATTCCCTGACATCTGAGGACACTGCCGTCTAOT 

TGATTACGGCAACTTrKSACTACTGGGGCCAAGGCACCy^CGGTCACCGTCTCCTCAGGCGGTGGCGGA 

TGGCGGTGGAAGTGGCGGTGGTGGGTCTACTAGTGACATCGAGCTCACCCAGTCTCCAGCCTCCCTTTCTGC 

GTCTGTGGGAGAAACTGTCACCATCACATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGTACC^ 

GCAGAAACCAGGGAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAACCTTAGCAGATGGTGT^ 

GTTCAGTGGCAGTGGATCCGGAACACAATATTCTCTCAAGATCAACAGCCTGCAGCCTGJ^ 

TTATTACTGTCAACATTTTTGGAGTACTCOSTGGACGTTCGGTGGAGGTACC^ 

CGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGG 
TGGTTCTGGTGGCGGCTCTCAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGG 
CGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGO^CGCTAATAAG^ 
GACCGAAAATGCCGATGAAAACGCGCTACAGTCAGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTA 
' CGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGT^ 
TGCTGGCTCTAATTCCCAAATGGCTCy^GTCGGTGACGGTGATAAOT 
ATATTTACCTTCXCTCCCTCAATCGGTTGAATGTCGCCCTTT^ 

TTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTAT^ 

GTATGTATTTTCTACGTTTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCT^^ 

AGCTGTCGACTGCGCAACACGATGAAGCCGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTATG 

AGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCi^ 

GCCAAAGCGCTAACCTTTTAGCyVGAAGCTAAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACAACA^ 

GAGATCTTACATTTACCTAACOTAAACGAAGAACAACGAAACGCCTTCATCCAAAG^ 

TCAACAAAGAACAACAAAACGCGTTCTATAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTA^ 

ATGCTCAGGCGCCGAAAGTAGACGCGAATTAGCTGGGAATTAATTC 
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Fig. 7 

MKYLLPTAAAG 
AAGCTTG CATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGG^ 
Hiiidlll 

LLLLAAQPAMAQVQLQQSGAELVK 
TTGTTATTACTCGC GGCCC AGCCGG CCATQGC CCAGGTGCAG CTGCAGC AGTCTGGGGCAGAGCTTGTGAAG 
Sfil NCOJ Ps tl 

PGASVKLSCTASGFNIKDTYMHWV 
CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTAT^ . 



K Q R P E K G LTSEDTAVYYCAGY 

AAGCAGAGGCCTGAAAAGG GTCTAGAATTCC CTGACATCTGAGGACACTGCCGTCTACT 
XbaX EcbRl 

DYGNFDYWGQGTTVTVSSGGGGSG 
TGATTACGGCAACTTTGACTACTGGGGCCAAGGCACCA CGGTCACCG TCTCCTCAGGCGGTGGCGGATCAGG 

BstPI 

GG GSGGGGSTSDIELTQSPASLSA 
TGGCGGTQGAAGTGGCGGTGGTGGGTC TACTAGTG ACA TCGAGCTCA CCCAGTCTCCAGCCTCCCTOT 

Spel Sad 

SVGETVTITCRASGNIHNYLAWYQ 
GTCTGTGGGAGAAACTGTCACCATC».CATGTa3AGCAAGTGGGAATATTCACAATO 

KpnL 

QKPGKSPQLLVYNAKTLADGVPSR 
GCAGAAACCAGGGAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAACCTTAGCAGATGGTGTGCCATC 



FSGSGSGTQYSLKXNSLQPEDFGS 
GTTCAGTGGCAG TGQATCCG GAACACAATATTCTCTCAAGATCAACAGCCT^ 
• BaiaHL 

YYCQHFWSTPW TFGGGTKI E STPF 
TTATTACTGTCAACATTTTTGGAGTACTCCGTGGACGTTCGGTGG AGGTACCA A GCTCGAGTC 

KpxiL XhoZ Sail 

VCEYQGQSSDLPQPPVNAGGGSGG 



GSGGGSBGGGSEGGGSEGGGSEGG 
TGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTC 



GSGGGSGS6DFDYEKMANANK6AM 
CGGTTCCGGTGGTGGCTCnXXSTTCCGGTGATTTTGATTATGAAAAG^ 

TENADENALQSDAKGKLDSVATDY 
GACCGAAAATGCCGATGAAAACGCGCTACAGTCAGACGCTAAAGGCAAACTTGATTCnSTOSCTACl^ 
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F i g. 8 



GAAIDGFIGDVSGLANGNGATGDF 
CGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATOT 

AGSNSQMAQVGDGDN5 PLMNNFRQ 
TGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACXKSTGATAATTCACCT^ 

YLPSLPQSVECRPFVFGAGKPYEF 
ATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTC 

SIDCDKINLFRGVFAFLLYVATFM 
TTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTT^ 

YVFSTFANILRNKES * 
GTATGTATTTTCTACGTTTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTGCT 



STAQHDEAVDNKFNKEQQNAFYB 
AggTOTCg^TGCGCAACACGATGAAGCCGTAGACAACAAATTCAAC^^ 



ILHIaPNLNEEQRNAFIQSLKDDPS 
AGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCGAA 

QSANLLAEA.KKLNDAQAPKVDNKF 
GCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATGATGCTCA6GCGCCGAAAGTAGACM 

NKEQQNAFYEXLHLPNLN EEQRNA 
GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTOTAAAAGATGA^ 



FIQSLKDDP.SQSANLLAEAKKIiND 
TCAACAAAGAACAACAAAACGCGTTerATAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAA^ 



Nhel 



Sail 



AQAPKVDAN* 
ATGCTCAGGCGCCGAAAGTAGACGCGAATTAGCTGGGAATTAATTC 
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9/16 



scNcopFCAH9-E8VHdVLd 



scNcopFCAH9-E8VHdVLd 



EcoRI 
Xbal 



PstI 



Hindlll 



BstPI Ncol Kpnl 

/y 1 Sail Nhel sall 



Xhofl 



PelB E8VHd SC E8VKd 



CPIIl PA PA 
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Fig. 10 

MKYLLPTAAAG 
Mfiai<5CATGCAAAmTAmC:AAGGAGACAGT<:ATAATGAAATACCTAm 
HindUl 

LLLLAAQPAMAQVQLQQSGAELVK 
TTGmTTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCIfiCAGCAGTCTGGGGCAGAGC^ 

Pstl 

PGASVKLS CTASGFNIKDTYMHWV 
CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCmTGGCmAACATTAAAGAtt^ 



K Q R P E K G LTSEDT AVYYCAGY 

AAGCAGAGGCCTGAAAAGGtamSMEICCCTGACATCTGAGGACACTGCCGTCrA^^ 
Xbal EcoRL 



DYGNFDYWGQGTTVTVSSGGGGSG 
TGATTACGGCAACTTTGACTACrGGGGCCAAGGCACCAC6£rCAC£GTC^^ 

BstPI Xhol 

GGGSGGGGSMA 
TG6CGGTGGAAGTG6CGGTGGTGGGT££AIGGCC 

Ncol 

DIELTQSPASLSASVG ETVTIT 
GACATCiMfiaSACCCAGTGTCCAGCCTCCCmcrGCGTCTGTGGGAGAAACrGT^ 
Sad 

CRASGNIH IMYLA - KLEIKRADAA 

ATGTCGAGCAAGTGGGAATAmACAAmmAGCATGGIACCAAGC^^ 

Kpnl Xhol 

PTVSIFPPSSEQLTSGGASVVCFL 
CACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCrCAGTCGTGTGCmT 



NSFYPK0INVKWKID6SERQNGVL 
TGAACAGCTTaACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCC 



NSWTDQDSKDSTYSMSSTLTLTKD 
TGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCTACT^GCATGAGCAGCACCCTCACGT^ 
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Fig. 11 

EYERHNSYTCEATHKTSTSPIVKS 
ACGACrTATGMCGACATAACAGCTATACCTGTGAGGCCACTCACAAGAt^TCMCrTCA^ 

FNRNECSARQSTPFVCEYQGQ5SD 
GCrrCAACAGGAATGAGTGTT CGGCGCGCC AGTCGACrCCATTCGTTTGTGAATATCAAGGCCAATCGTCT^ 

Ascl Sail 

LPQPPVNAGGGSGGGSGGGSEGGG 
ACCTGCCT(^CCTCCTGTGW^TGCTGGCGGCGGCTCTG6TGGTGGTTCT66TGGCG6CTCT6AGGGTGGTG 

SEGGGSEGGGSEGG6S66GSGSGD 
GCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGaCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTG 

FDYEKMANANKGAMTENADENALQ 
ATTTTGAmTGAAAAGATGGCAAACGCrAATAAGGGGGa-ATGACCGAAAATGCCGATGAAA^ 

SDAKGKLDSVATDYGAAIDGFIGD 
AGTCAGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATO 

VSGLANGNGATGDFAGSNSQMAQV 
ACGTTTCCGGCCTrGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCrCTAAmCC^ 

GD6DNSPLMNNFRQYLPSLPQSVE 
TCGGTGACGGTGATAATTCACCTrTAATGAATAAmCCGTCAATAmACCTr 

CRPFVF6AGKPYEFSIDCDKINLF 
AATGTCGCCCTTTTGTCmGGCGCTCGTAAACCATATGAATmaAmATTCT 

R G VFAFLLYVATFMYVFSTFANIL 
TCCCTGGTGTCTTTGCGI I ICl I i I ATATG7T6CCACCTTTATGTATGTATTTTCTACGTTT6CTAACATAC 

RN KES* STAQHDEA 
TGCGTAATAAGGAGTCTTAATCATGCCAGI JCI I J IGGGTGQMrrSIIIGMTGCGCAACACGATGAAGCC 

Nhel Sail 

VDNKFNKEQQNAFYEILHLPNLNE 
GTAGACAACAAATTOVACAAAGAACAACAAAACGCGTTCTATGAGATqTACAmACCT^ 

EQRNAFIQSLKDDPSQSANLLAEA 
GAACAACGAAACGCmCATCCAAAGTrrAAAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGC^^ 

KKLNDAQAPKVDNKFNKEQQNAFY 
AAAAAGCTAAATGATGCTUGGCGCCGAAAGTAGACAAOVAATTCAACAAAGAACAACA^ 

EILHLPNLNEEQRNAFIQSLKDDP 
GAGATCTTACAmACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCC^ 

SQSANLLAEAKKUNDAQAPKVDAN 
AGCCAAAGCGCTAACCrTTTAGCAGAAGCTAAAAAGCTAAATGATGCrC^GGCGCCGAAAGTAGAC^ 
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Fig. 12 

* 

TAGCTGGGAATTAATTC 
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Fig. 13 



a) 



b) 



c) 
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Fig. 14 
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SEQUENCE LISTING 

<11G> MEDICAL & BIOLOGICAL LABORATORIES CO., LTD. 
Mori no, Kazuhiko 
Akahori, Yasushi 
Iba, Yoshitaka 
Shinohara, Midori 
Ukai, Yoshinori 
Kurosawa, Yoshikazu 

<120> Method for producing f lorescent scFv antibody 

<130> P020201 

<140> 
<141> 

<150> JP P2000-1 78880 
<151> 2000-06-14 

<160> 66 

<170> PatentIn Ver. 2.1 

<210> 1 
<2n> 120 
<212> PRT 

<213> Homo sapiens 
<4G0> 1 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Vai Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 
20 25 . 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Gly lie Ser Trp Asn Ser Gly Ser Me Giy Tyr Ala Asp Ser Val 
50 55 60 



Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 
85 90 95 

Ala Lys Gly Pro Ser Gly Ser Phe Asp Ala Phe Asp lie Trp Gly Gin 
TOO 105 110 



Gly Thr Thr Val Thr Val Ser Ser 
115 120 



<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArt if icial ly 
Synthesized Primer Sequence 

<400> 2 

caggaaacag ctatgac 17 



<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Synthesized Primer Sequence 

<400> 3 

cggctccaag tcgacgtcgt ca 22 



<210> 4 
<2n> 83 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 
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<400> 4 

cagctgcagc agtctggggc agagcttgtg aagccagggg cctcagtcaa gttgtcctgc 60 
acagcttctg gcttcaacat taa 83 



<210> 5 , 
<211> 81 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ty 
Synthesized Primer Sequence 

<400> 5 

agaccgaagt tgtaatttct gtggatatac gtgacccact tcgtctccgg acttttccca 60 
gatctcacct aaccttccta a 81 



<210> 6 
<211> 84 
<212> DNA 

<213>. Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 6 

aagggtctag agtggattgg aaggattgat cctgcgagtg gtaatactaa atatgacccg 60 
aaggacaagg ccactataac agca 84 



<210> 7 
<211> 66 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 



<400> 7 

ttcctgttcc ggtgatattg tcgtctgtgt aggaggttgt gtcggatgga tgtcgactta 60 
agggac 66 
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<210> 8 
<2n> 51 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtI f icially 
Synthesized Primer Sequence 

<400> 8 

cagctgaatt ccctgacatc tgaggacact gccgtctatt actgtgctgg t 51 



<210> 9 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArt i f icial ly 
Synthesized Primer Sequence 

<400> 9 

cagataatga cacgaccaat actaatgccg ttgaaactga tgaccccggt tccgtggtgc 60 
cagtggcaca agg 73 

<210> 10 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 

<400> 10 

ggttctctaa cagtagtggt agtagtggta attattctcg atagggccct cgaa 54 



<210> 11 
<211> 69 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art I f icial iy 
Synthesized Primer Sequence 

<400> 11 

gacatcgagc tcacccagtc tccagcctcc ctttctgcgt ctgtgggaga aactgtcacc 60 
atcacatgt 69 



<210> 12 
<2n> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f icialiy 
Synthesized Primer Sequence 

<400> 12 

tgacagtggt agtgtacagc tcgttcaccc ttataagtgt taataaatcg taccatggtc 60 
gtc 63 



<210> 13 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArt if icial Iy 
Synthesized Primer Sequence 

<400> 13 

gcatggtacc agcagaaacc agggaaatct cctcagctcc tggtctat 48 



<210> 14 
<211> 81 
<212> DNA 

<213> Artificial Sequence 



<22G> 

<223> Description of Artificial 



Sequence:Art if icial Iy 
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Synthesized Primer Sequence 
<400> 14 

ggagtcgagg accagatatt acgtttttgg aatcgtctac cacacggtag ttccaagtca 60 
ccgtcaccta ggccttgtgt t 81 



<210> 15 
<211> 45 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400>.15 

tcatgaggca cctgcaagcc acctccgtgg ttcgagctct agttt 45 



<210> 16 
<211> 45 
<212> DMA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 16 

agtactccgt ggacgttcgg tggaggcacc aagctcgaga tcaaa 45 



<210> 17 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 



<400> 17 
atcgacagct 



10 



wo 01/96401 PCT/JPOl/04964 

7/21 



<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Syntliesized Primer Sequence 

<400> 18 

aagccacctc catggttcga gctctagttt 30 



<210> 19 
<211> 44 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequencerArtif ictally 
Syntliesized Primer Sequence 

<400> 19 

tcgaagttgt ccttactcac aagccgcgcg gtcagctgag gtaa 44 



<210> 20 

<2n> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Arti f icial ly 
Synthesized Primer Sequence 

<400> 20 

accctggtca ccgtctcctc agcctccacc aagggcccat cggtcttccc cctgg 55 



<210> 21 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
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<Z20> 

<223> Description of Artificial SequencerArtIf icially 
Synthesized Primer Sequence 

<400> 21 

gggagtcgtc gcagcactgg cacgggaggt cgtcgaa 37 



<210> 22 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 22 

ggactctact ccctcagcag cgtcgtgacc gtgccc 36 



<210> 23 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if Iclal ly 
Synthesized Primer Sequence 

<400> 23 

gggtcgttgt ggttccacct gttctttcaa ctcgggttta gaacagtagt ggtagtagtg 60 
gta 63 



<210> 24 
<211> 56 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial SequenceiArt if icial ly 
Synthesized Primer Sequence 

<400> 24 
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gggtttagaa cagtagtggt agtagtggta attattctcg atagggccct cgaacg 56 



<210> 25 
<2n> 33 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif iciaily 
Synthesized Primer Sequence 

<400> 25 

ggcaccacgg tcaccgtctc gagcgcctcc acc 33 



<210> 26 
<211> 91 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif iciaily 
Synthesized Primer Sequence 

<400> 26 

caccacggtc accgtctcct caggcggtgg cggatcaggt ggcggtggaa gtggcggtgg 60 
tgggtctact agtgacatcg agctcaccca g 91 

<210> 27 
<211> 91 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 27 

gtggtgccag tggcagagga gtccgccacc gcctagtcca ccgccacctt caccgccacc 60 
acccagatga tcactgtagc tcgagtgggt c 91 



<210> 28 



•I 
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<2]1> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if iciai ly 
Synthesized Primer Sequence 

<400> 28 

caggaaacag ctatgac 17 



<210> 29 
<211>42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 

<400> 29 

gacgccgggt cggccggtac cggctccaag tcgacgtcgt ca 42 



<210> 30 
<2n> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArt if icial ly 
Synthesized Primer Sequence 

<400> 30 

gtcctcgcaa ctgcggccca gccggccatg gccgacatcc agatgaccca gtctcc 56 



<210> 31 
<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Arti f icially 
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Synthesized Primer Sequence 
<400> 31 

gtcctcgcaa ctgcggccca gccggccatg gccgatgttg tgatgactca gtctcc 56 



<210> 32 
<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icial ly 
Synthesized Primer Sequence 

<400> 32 

gtcctcgcaa ctgcggccca gccggccatg gccgaaattg tgttgacgca gtctcc 56 



<210> 33 
<2n> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Synthesized Primer Sequence 

<400> 33 

gtcctcgcaa ctgcggccca gccggccatg gccgacatcg tgatgaccca gtctcc 56 



<210> 34 
<2n> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Synthesized Primer Sequence 

<400> 34 

gtcctcgcaa ctgcggccca gccggccatg gccgaaacga cactcacgca gtctcc 56 
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<210> 35 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 35 

gtcctcgcaa ctgcggccca gccggccatg gccgaaattg tgctgactca gtctcc 56 



<210> 36 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Synthesized Primer Sequence 

<400> 36 

gtcctcgcaa ctgcggccca gccggccatg gcccagtctg tgttgacgca gccgcc 56 



<210> 37 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 37 

gtcctcgcaa ctgcggccca gccggccatg gcccagtctg ccctgactca gcctgc 56 



<210> 38 
<211> 56 
<212> DNA 

<213> Artificial Sequence 



<22G> 
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<223> Description of Artificial SequencerArti f icial ly 
Synthesized Primer Sequence 

<400> 38 

gtcctcgcaa ctgcggccca gccggccatg gcctcctatg tgctgactca gccacc 56 



<210> 39 
<211> 56 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icially 
Synthesized Primer Sequence 

<400> 39 

gtcctcgcaa ctgcggccca gccggccatg gcctcttctg agctgactca ggaccc 56 



<210> 40 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icIal ly 
Synthesized Primer Sequence 

<400> 40 

gtcctcgcaa ctgcggccca gccggccatg gcccacgtta tactgactca accgcc 56 



<210> 41 
<2n> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 41 

gtcctcgcaa ctgcggccca gccggccatg gcccaggctg tgctcactca gccgcc 56 
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<210> 42 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 42 

gtcctcgcaa ctgcggccca gccggccatg gccaatttta tgctgactca gcccca 56 



<210> 43 
<2n> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArt if icial ly 
Synthesized Primer Sequence 

<400> 43 

tcgactggcg cgccgaacac tctcccctgt tgaagctctt tgtg 44 



<210> 44 
<211> 43 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 44 

tcgactggcg cgccgaacat tctgtagggg ccactgtctt etc 43 



<210> 45 
<2n> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artif icialiy 
Synthesized Primer Sequence 

<400> 45 

attaataaga gctatcccgg 



<210> 46 
<2n> 20 
<212> DNA 

<213> Artificial Sequence 
<22G> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 46 

atggagtcgg gaaggaagtc 



<210> 47 
<211> 56 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 47 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctggtgca gtctgg 



<210> 48 
<2n> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<4a0> 48 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtca acttaaggga gtctgg 
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<210> 49 
<2n> 56 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArti f icial ly 
Synthesized Primer Sequence 

<40D> 49 

gtcctcgcaa ctgcggccca gccggccatg gccgaggtgc agctggtgga gtctgg 56 



<210> 50 
<2n> 56 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art If icial ly 
Synthesized Primer Sequence 

<400> 50 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctgcagga gtcggg 56 



<210> 51 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 51 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctgttgca gtctgc 56 



<210> 52 
<2n> 56 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 52 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtac agctgcagca gtcagg 56 



<210> 53 
<211> 59 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icially 
Synthesized Primer Sequence 

<400> 53 

gtcctcgcaa ctgcggccca gccggccatg gcccagrtca ccttgaagga gtctggtcc 59 



<210> 54 
<2n> 56 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Synthesized Primer Sequence 

<400> 54 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctacagca gtgggg 56 



<210> 55 
<2n> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icially 
Synthesized Primer Sequence 



<400> 55 
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gtccfcgcaa ctgcggccca gccggccatg gccgaggtgc agctggtgca gtctgg 56 



<210> 56 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArti f icial ly 
Synthesized Primer Sequence 

<400> 56 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctggtgca atctgggtct 60 
gagt 64 



<210> 57 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial SequenceiArt if icial ly 
Synthesized Primer Sequence 

<400> 57 

ggtggaggca ctcgagacgg tgaccagggt go 32 



<210> 58 
<2n> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if Icial ly 
Synthesized Primer Sequence 



<400> 58 

ggtggaggca ctcgagacgg tgaccattgt cc 32 



<210> 59 
<211> 32 
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<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArt if Icially 
Synthesized Primer Sequence 

<400> 59 

ggtggaggca ctcgagacgg tgaccagggt tc - 32 



<210> 60 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Art if tcially 
Synthesized Primer Sequence 

<400> 60 

ggtggaggca ctcgagacgg tgaccgtggt cc 32 



<210> 61 
<2n> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Arti f icial ly 
Synthesized Primer Sequence 

<400> 61 

gtcaccgtct cgagaggcgg tggcggatca ggtggcggtg gaagtggcgg tggtgggtcc 60 
atggccgaca tcgagct 77 



<210> 62 
<211> 68 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Artif icially 
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Synthesized Primer Sequence 
<400> 62 

cgatgtcggc catggaccca ccaccgccac ttccaccgcc acctgatccg ccaccgcctc 60 
tcgagacg 68 

<210> 63 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificiaily 
Syntiiesized Primer Sequence 

<400> 63 

taggcgcgcc aggggggttc tcatcat 27 



<210> 64 
<2n> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Synthesized Primer Sequence 

<400> 64 

aaggcgcgcc atggtttatt cctcctt 27 

<210> 65 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtif icial ly 
Synthesized Primer Sequence 



<400> 65 

aaggcgcgcc aggtgcagct ggtggagtct g 



31 
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<210> 66 
<211> 15 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequenceiArt if icially 
Synthesized Primer Sequence 



<400> 66 
gtcgactggc gcgcc 
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